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Registration for Modification of an Existing True Minor Oif and Natural Gas Source in Indian Country Part 2
Application for Primus Facility: PetroShale US 8H, US 12H, and US13H QOil and Gas Production Facility, McKenzie
County, North Dakota

1 INTRODUCTION

PetroShale (US), Inc. (PetroShale) is submitting the Registration for New True Minor Oil and Natural
Gas Source form and application to the U.S. Environmental Protection Agency (EPA) Region 8 to modify
the existing PetroShale US 8H facility by adding the PetroShale US 12H and 13H wells to the oil and gas
production facility (Primus) (the facility). The required EPA registration form Part 2 is being submitted in
accordance with the Federal Minor New Source Review (NSR) Rule codified at 40 CFR §49.151 and is
included in Appendix A. The Registration for New True Minor Oil and Natural Gas Sources and Minor
Modifications at Existing True Minor Oil and Natural Gas Sources Part 1 form was submitted to the EPA
on December 21, 2018.

The existing PetroShale US 8H well was completed December 29, 2016 and was registered with the EPA
by PetroShale on July 20, 2018. PetroShale 1s adding two new wells, PetroShale US 12H and US 13H,
within 1/4 mile of the existing PetroShale US 8H facility. Due to the proximity of the PetroShale US 12H
and US 13H wells to the existing PetroShale US 8H well, the 3 wells are considered one facility: the
Primus facility. Construction commenced on the PetroShale US 12H and US 13H wells at the end of
December 2018. The PetroShale US 13H well was completed May 7, 2019. The PetroShale US 12H well
was completed in June 2019 . Because the existing facility is located within the boundaries of the Fort
Berthold Reservation and the modification commenced after October 3, 2016, the facility is registering a
modification to an existing true minor oil and natural gas source per the Federal Indian Country Minor
NSR Rule. All three wells are planned to operate at the facility.

Applicable attachments requested on the EPA registration form are included within this application.
Section 2 of this application provides general facility information, a brief site description, and the site
location. Section 3 provides a detailed process description of the operations and a discussion of the
emission sources located at the newly modified existing facility. Section 4 provides a discussion of the
methodelogy used for the emission calculations. Section 5 presents the potential to emit (PTE) and
estimated actual annual emissions from the facility and compares the emissions to minor and major NSR
thresholds. Section 6 reviews the requirements of the Federal Implementation Plan (FIP) for True Minor
Oil and Natural Gas Sources in Indian Country and determines the applicability of each requirement to
the facility. The Registration for New True Minor Oil and Natural Gas Sources and Minor Modifications
at Existing True Minor Oil and Natural Gas Sources Part 2 form is included in Appendix A. Emission
calculations are included in Appendix B. Supporting documentation, such as an oil and gas analyses, EPA
Tanks 4.0.9d, and E&P TANK V2.0 modeling inputs and outputs, is included in Appendix C.
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Registration for Modification of an Existing True Minor Oif and Natural Gas Source in Indian Country Part 2
Application for Primus Facility: PetroShale US 8H, US 12H, and US13H QOil and Gas Production Facility, McKenzie
County, North Dakota

2 GENERAL FACILITY INFORMATION

The Primus facility is an oil and gas well facility consisting of the PetroShale US 8H, US 12H, and US
13H wells. The facility operates year-round and includes equipment and related processes used in the
extraction, production, separation, and storing the oil from the wells. This equipment has the potential to
release regulated pollutants to the atmosphere. The facility is classified under Standard Industrial
Classification (SIC) Code 1311 (crude petroleum and natural gas) and North American Industry
Classification System (NAICS) Code 211111 (crude petroleum and natural gas extraction). Information
concerning each well is presented in Table 1.

Table 1. Well Information

Well Name APl Number Completion Date Status
PetroShale US 8H 33-053-07650 12/29/2016 Producing
PetroShale US 12H 33-053-07780 6/28/2019 Producing
PetroShale US 13H 33-053-07868 5/7/2019 Producing

Source: North Dakota Industrial Commission, Department of Mineral Resources, Oil and Gas Division

The Primus facility is located within the boundaries of the Fort Berthold Reservation, off Highway 23,
approximately 12.5 miles west of New Town. Location information for the wells at the Primus facility is
presented in Table 2. A site location map is included as Figure 1.

Table 2. Location Information

Well Name County Section Location Latitude, Longitude Elevation
PetroShale US 8H McKenzie NENW, S17, T152N, 94W 47.991647, -102.740876 2,155 feet
PetroShale US 12H McKenzie NWNE, S17, T152N, 94W 47.991499, -102.736705 2,175 feet
PetroShale US 13H McKenzie NWNE, S17, T152N, 94W 47.991498, -102.7365 2,175 feet

Note: Primus Facility: PetroShale US 8H, US 12H, and US 13H are within the boundaries of the Fort Berthold Reservation in North Dakota.

McKenzie County is designated by the EPA as being in attainment or unclassified with respect to the
National Ambient Air Quality Standards (NAAQS) for ozone (0), carbon monoxide (CO), nitrogen
dioxide (NO»), sulfur dioxide (SO»), particulate matter less than 10 microns in diameter (PM o),
particulate matter less than 2.5 microns in diameter (PM;5), and lead (Pb). Thus, the Primus Facility is not
subject to nonattainment NSR.
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Figure 1. General Location of the Facility
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Registration for Modification of an Existing True Minor Oif and Natural Gas Source in Indian Country Part 2
Application for Primus Facility: PetroShale US 8H, US 12H, and US13H QOil and Gas Production Facility, McKenzie
County, North Dakota

3 PROCESS DESCRIPTION

This section provides a detailed description of the processes and equipment installed at the Primus
facility. Emission sources located at the facility include both point and fugitive sources. The facility
consists of the following primary production equipment and air pollutant emitting activities:

e  One (1) separator with a 0.5 million British thermal units per hour (MMBt/hr) heater treater
fueled by produced gas;

e Two (2) separators with a 1.0 MMBuw/hr heater treater fueled by produced gas;
e One (1) 215-horsepower (hp) Caterpillar 3406NA engine fueled by natural gas;
e  One (1) 400-hp Caterpillar 3408TA engine fucled by natural gas;

e FEight (8) 400-barrel crude oil/condensate storage tanks controlled by flares;

e FEight (8) 1,000-barrel crude oil/condensate storage tanks controlled by flares;
e Four (4) 400-barrel produced water storage tanks controlled by flares;

e Four (4) 1,000-barrel produced water storage tanks controlled by flares;

e Four (4) flares with 98% or greater control efficiency;

e Produced oil and gas sold via sales lines;

e Truck loading of produced water; and

e Flaring of the produced gas during upset conditions.

At the Primus facility, the produced fluids are flowing up the wellbores or are brought to the surface via
the 400-hp Caterpillar 3408TA engine at PetroShale US 12H and US 13H wells and the 215-hp
Caterpillar 3406NA engine at PetroShale US 8H. The produced fluids are routed via a closed system to a
separator. A combination of higher temperatures and lower pressures allows for the separation of the
components comprising the fluid stream. The separator reduces the pressure and heats the fluid stream to
a desired temperature range to aid in the separation of oil, natural gas, and produced water. This treatment
removes impurities and separates the phases to best meet sales delivery specifications for oil. The
separation unit at PetroShale US 8H is heated by a 0.5 MMBtu/hr burner and fueled by produced gas. The
separation units at PetroShale US 12H and 13H are cach heated by 1.0 MMBtu/hr burners fueled by
produced gas. The crude oil/condensate is temporarily stored in eight (8) 400-barrel storage tanks and
eight (8) 1,000-barrel storage tanks before being sold via pipeline. The produced water is stored in four
(4) 400-barrel storage tanks and four (4) 1,000-barrel storage tanks prior to being transported offsite by
truck. The produced gas is sold via a sales gas line except during upset conditions. Four Steffes-
engineered flares control the emissions from the production tanks and the produced gas (with a control
efficiency of 98% or greater).
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Registration for Modification of an Existing True Minor Oif and Natural Gas Source in Indian Country Part 2
Application for Primus Facility: PetroShale US 8H, US 12H, and US13H QOil and Gas Production Facility, McKenzie
County, North Dakota

4 EMISSION CALCULATION METHODOLOGY

Emissions were estimated based on estimated annual production totals and the daily averages for monthly
production data for the Primus Facility. The production data used in determining the facility emissions is
presented in Table 3. Detailed production data is included in Appendix C.

Table 3. Well Production Data for Primus Facility: PetroShale US 8H, US 12H, and US 13H

Total Daily Gil Total Daily Gas Total Daily Water
Qil, Production Gas, Production Water, Production
BBLs Average, BOPD"? MCF  Average, MCFD"? BBLs Average, BWPD"?

Production Data for Days of
Estimating Basis Production

US 8H 34 43,434 766.48 59,494 1,049.89 9,927 175.18

Us 12H 30 35,421 708.42 43,525 870.50 3,235 24263
PTE

US 13H 44 42,428 578.56 97 574 1,330.55 25,675 350.11

Combined - 121,283 2,053.47 200,593 3,250.95 38,837 767.92

USs 8H 365 144,873 396.91 212,509 582.22 45 937 125.85
Estimated 5 5
Actual Us 12H 39 44,111 678.63 55,931 860.48 3,235 242.63
Annual g 134 117 49,008 251.32 97,574 500.38 27,965 143.41
Emissions

Combined - 237,992 1,326.87 366,014 1,943.07 77,137 511.89

I For PTE the daily production average assumes a 40% decline factor for the PetroShale US 8H, 12H, & 13H wells. Based on
current operating conditions at the PetroShale US 8H well, it was conservatively assumed that 10% of the produced gas would be
flared due to upset conditions and the rest sold via pipeline.

2 The estimated actual annual emissions average daily production rate for the entire facility is based on the sum of the estimated
actual daily production average for each well. The estimated actual daily production average was based on the most recent 12
months’ of actual production for the PetroShale US 8H well. The estimated actual daily production average for the PetroShale US
12H well was based on the first 39 days of actual production. The estimated actual daily production average for the PetroShale
US 13H well was based on the first 4 months of actual production.

? The total water production and estimated actual annual emissions average daily water production rate for the PetroShale US
12H well is based on the first 8 days of production only.

Emissions were estimated based on EPA AP-42 emission factors, E&P TANK V2.0 and EPA Tanks
4.0.9d tank emission models, manufacturer specifications, and site-specific facility data. Estimating the
PTE used assumptions that differ from the assumptions used when estimating the actual facility
emissions. The methodology for each is detailed below.

4.1 Potential to Emit

In lieu of day-specific production data, the PTE was calculated based on the monthly production data for
the PetroShale US 8H well for December 2016 and January 2017 (the first 34 days of production for the
PetroShale US 8H well), the first 30 days of production data for the PetroShale US 12H well, and the
monthly production data for May and June 2019 for the PetroShale US 13H well (the first 44 days of
production for the PetroShale US 13H well) to estimate the potential average daily production of oil,
water, and gas for each well. An individual oil well usually produces at its maximum rate immediately
following the first date of production and subsequently declines. A 40% decline factor was applied to the
daily production average for each well to account for this decline. The production rates for each well were
combined to estimate the production emissions for the entire facility with all three wells operating.

The PetroShale US 8H well was connected to a gas sales pipeline on May 11, 2018 and in the most recent
12 months of production, approximately 8.4% of the produced gas was flared, the rest was sold via

ED_004016P_00013088-00010



Registration for Modification of an Existing True Minor Oif and Natural Gas Source in Indian Country Part 2
Application for Primus Facility: PetroShale US 8H, US 12H, and US13H QOil and Gas Production Facility, McKenzie
County, North Dakota

pipeline. The US 12H and 13H wells are also connected to this gas sales pipeline. When estimating the
potential to emit, it was conservatively assumed that 10% of the produced gas was flared. The flares have
a 98% control efficiency. The use of the flares as air pollution control equipment is accounted for in the
PTE because it is legally and practically enforceable. All produced gas from production and storage
operations that is not sold must be sent to an emission control device with at least a 98% control
efficiency for VOCs per the Federal Implementation Plan for Oil and Natural Gas Well Production
Facilities Fort Berthold Indian Reservation (40 CFR §49.4164).

4.2 Estimated Actual Annual Emissions

To estimate the actual annual emissions the actual daily production average for each well was multiplied
by 365 days to get the total estimated annual production for the facility in a year. The actual daily
production average was based on the production data for each well as follows:

e the most recent 12 months of operation (September 2018 through August 2019) of production for
the PetroShale US 8H well;

e the first 39 days (end of August 2019 through the first of October 2019) of production for the
PetroShale US 12H well; and

e the first 4 months (May 2019 through August 2019) of production for the PetroShale US 13H
well.

The production rates for each well were combined to estimate the production emissions for the entire
facility with all three wells operating. The PetroShale US 8H well was connected to a gas sales pipeline
on May 11, 2018 and in the most recent 12 months of production, approximately 8.4% of the produced
gas was flared, the rest was sold via pipeline. The US 12H and 13H wells are also connected to this gas
sales pipeline. When estimating the actual annual emissions, it was assumed that the 12H and 13H wells
would flare the same percentage of produced gas as the US 8H well flared for the past 12 months.

4.3 Emission Units

The PTE and the estimated actual annual emissions for the Primus Facility are estimated according to the
following methodology for each emission unit type.

4.3.1 Crude Oil/Condensate Storage Tanks

To calculate the working, breathing, standing, and flashing losses from the eight (8) 400-barrel crude
oil/condensate storage tanks and the eight (8) 1,000-barrel crude oil/condensate storage tanks, E&P
TANK V2.0 was used. Inputs into the model include a representative oil and gas analysis and site-specific
information. All tanks were modeled as one storage tank receiving all the produced oil from the wells.
The crude oil/condensate storage tank emissions are controlled by four flares with a 98% destruction
efficiency. Detailed inputs and outputs of the model are included in Appendix C.

4.3.2 Produced Water Tanks

To calculate the working, breathing, standing, and flashing losses from the four (4) 400-barrel produced
water storage tanks and the four (4) 1,000-barrel produced water storage tanks, EPA Tanks 4.0.9d was
used. Site-specific information was input into the model. One 400-bbl tank was modeled receiving one-
fourth of all the produced water from the PetroShale US 8H well. One 1,000-bbl tank was modeled
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receiving one-fourth of all the produced water from the PetroShale US 12H and 13H wells. The emissions
from these tank model runs were then each multiplied by four. The produced water storage tank emissions
are controlled by four flares with a 98% destruction efficiency. Detailed inputs and outputs of the model
are included in Appendix C.

4.3.3 Truck Loading

Loading losses from produced water truck loading were calculated using AP-42 Section 5.2 —
Transportation And Marketing Of Petroleum Liquids. Loading losses were calculated using the following
equation:

SPM

L, =12.46 T+ 460)
Where L; is the loading losses in pounds per 1,000 gallons of liquid loaded, S is the saturation factor for
submerged loading (0.6), P is the true vapor pressure of the liquid loaded in psia (0.24 psia), M is the
molecular weight of the vapors (20.7 Ib/lb-mole), and 7'is the temperature of the bulk liquid loaded in
degrees Fahrenheit (41.4 °F). All volatile organic compounds (VOCs) in the produced water are assumed
to have been released to the atmosphere during truck loading.

4.3.4 Separators

There are three separators used onsite for separating the produced fluid stream into oil, natural gas, and
produced water. The maximum fire box heat input rating for two of the separator heaters is 1,000,000
Btu/hr, each. The maximum fire box heat input rating for the remaining separator heater is 500,000
Btwhr. The separator heaters are fueled by produced gas which has a gross heating value of 1,535.4
Btu/scf. Any excess produced gas not sold via gas sales line is flared. There are no supplemental fuel
sources. Due to design operational limits, the separator burners must be functioning while the facility is in
operation. Combustion emissions from the burner used to heat the fluid stream are vented to the
atmosphere.

Emissions are calculated based on the assumption that the separators will operate 8,760 hours per year.
PTE and estimated actual annual emissions are based on the maximum fuel consumption of the separator
heaters. Particulate matter, NOx, VOC, HAP, SO: and CO emissions have been calculated using emission
factors obtained from AP-42, Section 1.4 — Natural Gas Combustion, July 1998 for natural gas-fired
external combustion sources. Appendix B includes detailed equations.

4.3.5 Fugitive Leaks

Fugitive emissions are calculated based on the number of sources of fugitive leaks (valves, pump seals,
connectors, flanges, open-ended lines, etc.) and the composition of the flashed gas from the crude
oil/condensate storage tanks as calculated by E&P TANK V2.0. The number of components at the site
that could be sources of fugitive leaks was estimated was based on actual counts from a similar facility.
Emission factors for the fugitive leaks were based on the US EPA Protocol for Equipment Leak Emission
Estimates (EPA-453/R-95-017) for light oil. The emission calculations for fugitive leaks are presented in
Appendix B.

4.3.6 Flares

Emissions from the storage tanks are vented to four Steffes-engineered flares with a 98% control
efficiency. Any produced gas not used for fueling the separators or the flare pilot lights that wasn’t able to
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be sold via pipeline is also sent to the flare system. The pilot lights for the flares are fueled by produced
gas which has a gross heating value of 1,535.4 Btu/scf. It is assumed that the pilot lights will burn
continuously (8,760 hours per year) and that combustion emissions from each flare’s pilot light are vented
to the atmosphere.

Particulate matter, SO, and VOC emissions from the flare’s pilot light have been calculated using
emission factors obtained from AP-42, Section 1.4 — Natural Gas Combustion, July 1998 for natural gas-
fired external combustion sources. NOx and CO emission factors are from AP-42 Section 13.5 —
Industrial Flares to provide a more conservative estimate than the emission factors for NOx and CO
contained in AP-42 Section 1.4. Appendix B includes detailed equations.

4.3.7 Engines

The Primus Facility: PetroShale US 8H, US 12H, and US 13H facility uses an 215-hp Caterpillar
3406NA engine and a 400-hp Caterpillar 3408TA engine. The engines are fueled by natural gas and are
certified to meet the emission standards of New Source Performance Standards Subpart JJJJ: Standards of
Performance for Stationary Spark Ignition Internal Combustion Engines.

Emissions of CO, NOx, VOC, and CO» have been calculated based on the manufacturer’s specifications.
It was assumed that PMs s was equivalent to PMio which was assumed to be equivalent to PM. For SO»,
CO,, and HAPs, emission factors for a 4-stroke rich burn industrial engine from AP-42, Section 3.2 —
Natural Gas-Fired Reciprocating Engines were used. A conservative estimate of the uncontrolled
potential SO, emissions, using an emission factor based on the short-term (hourly) SO, emissions for
natural gas (2,000 grains sulfur per million standard cubic feet of natural gas [gr S/10° scf NGY), is
0.00038 pound per million British thermal units (Ib/MMBtu) (40 CFR 72.2). GHG emissions are
calculated using emission factors provided from 40 CFR 98 Subpart C, Tables C-1 and C-2, for the
combustion of natural gas.

Potential emissions are calculated based on the assumption that the engines will operate 8,760 hours per
year. Maximum hourly emissions are calculated by multiplying the nominal bhp rating or the natural gas
consumption rate of each engine and hours of operation per year by the appropriate emission factors.
Appendix B provides the detailed emissions estimates with example calculations. The vendor-supplied
engine certificates are included in Appendix C.
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5 EMISSION SUMMARY

The PTE and the estimated actual annual emissions for the facility are presented below. Detailed emission
calculations are provided in Appendix B.

5.1 Potential to Emit

The PTE calculated based is presented in Table 4.

Table 4. Potential to Emit in Tons per Year

Emission Source Category vVOC HAPs NOy CO SO, PM o H,S
(3) 2-Phase Separators w/Heater Treaters 0.06 0.02 1.07 0.90 0.01 0.08 -
(16) Crude Oil/Condensate Storage Tanks 83.10 1.29 7.23 32.94 0.06 0.79 0.00
(8) Produced Water Storage Tanks 0.01 < 0.01 - - - - 0.00
(4) Flare Pilots < 0.01 < 0.01 0.02 0.09 <0.01 <0.01 -
Fugitive Leaks 6.61 0.34 - - - - 0.00
Truck Loading 0.37 0.01 - - - - 0.00
(2) Engines 4.16 0.70 5.94 11.88 0.01 0.21 -
Produced Gas 31.86 0.78 6.19 28.24 0.05 0.68 0.00
Total PTE 126.16 3.14 20.45 74.05 0.13 1.76 0.00
Minor NSR Threshold 5 - 10 10 10 5 2
Above Minor NSR Threshold? Yes N/A Yes Yes No No No
Title V Major Source Threshold 100 25 100 100 100 100 -
Above Title V Major Source Threshold? Yes No No No No No N/A
Major NSR Threshold 250 - 250 250 250 250 -
Above Major NSR Threshold? No N/A No No No No N/A

Note: PM2 s is assumed to be equal to PM1o.

The PTE for the entire is above the Title V major source threshold for VOC but below for the other
pollutants. The PTE for the facility is above the minor NSR threshold for VOC, NOx, and CO. The

Primus facility must register with the EPA per the Federal Indian Country Minor NSR Rule.

5.2 Estimated Actual Annual Emissions

The estimated actual annual emissions for the Primus Facility are presented in Table 5.

Table 5. Estimated Actual Annual Emissions in Tons per Year

Emission Source Category VOC HAPs NOx co S0, PMqo H.S

(3) 2-Phase Separators w/Heater Treaters 0.06 0.02 1.07 0.90 0.01 0.08 -

(16) Crude Oil/Condensate Storage Tanks 53.70 0.84 4.67 21.29 0.04 0.51 0.00

(8) Produced Water Storage Tanks 0.01 <0.01 - - - - 0.00

(4) Flare Pilots < 0.01 <0.01 0.02 0.09 < 0.01 < 0.01 -

Fugitive Leaks 6.61 0.34 - - - - 0.00
9
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Emission Source Category voC HAPs NOy co S0, PMg H.S
Truck Loading 0.25 < 0.01 - - - - 0.00
(2) Engines 4.18 0.70 5.94 11.88 0.01 0.21 -
Produced Gas 15.90 0.39 3.09 14.09 0.03 0.34 0.00
Total Actual Emissions 80.68 2.29 14.79 48.25 0.09 1.14 0.00
Minor NSR Threshold 5 - 10 10 10 5 2
Above Minor NSR Threshold? Yes N/A Yes Yes No No No
Title V Major Source Threshold 100 25 100 100 100 100 -
Above Title V Major Source Threshold? No No No No No No N/A
Major NSR Threshold 250 - 250 250 250 250 -
Above Major NSR Threshold? No N/A No No No No N/A

Note: PM2 5 is assumed to be equal to PM1o.

The estimated actual annual emissions for the facility were greater than minor NSR thresholds (for VOC,
NOx, and CO) and, therefore, the facility must register with the EPA. The estimated actual annual
emissions are less than major NSR thresholds and Title V major source thresholds.
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Registration for Modification of an Existing True Minor Oif and Natural Gas Source in Indian Country Part 2
Application for Primus Facility: PetroShale US 8H, US 12H, and US13H QOil and Gas Production Facility, McKenzie
County, North Dakota

6 FIP FOR OIL AND NATURAL GAS WELL PRODUCTION
FACILITIES - FORT BERTHOLD INDIAN RESERVATION

The FIP 1s used instead of source-specific minor NSR preconstruction permits in Indian country. It
incorporates emissions limits and other requirements from eight federal standards, applying limits for a
range of equipment and processes used in oil and natural gas production and natural gas processing. Table
6 identifies those requirements and notes whether the requirement is applicable or not.

Table 6. Requirements Referenced in the FIP for True Minor Sources in Indian Country in the Oil
and Natural Gas Industry Applicability Determination

Potentially-
Citation Title Affected Facility Discussion Applicability
Source(s)
The facility is a well-affected facility under this
N subpart and is subject to the subpart
The_anIlty. Primus requirements. The well completions at the
Facility: PetroShale 5ty are subject to the requirements of this
US 8H, US 12H, subpart. The produced water storage tanks are
40 CFR and US 13H, exempt from the requirements of this subpart
Part 60 Standards for New and Storage Tanks,  pacause the PTE of the tanks is less than 1 tpy
Sub ari Modified Sources in the Oil  Fugitive Emissions, of VOC. The PTE of the crude oil/condensate Yes
OO£Oa and Natural Gas Sector and storage tanks is 82.53 tpy (5.19 ipy per tank).
Hydraulically- Because the crude oil/condensate storage
Fractured Oil and  t@nks have a PTE of less than 6 tpy per storage
Gas Well tank, they are exempt from the requirements of
Completions this subpart. Fugitive sources of emissions are
subject to LDAR fugitive leak monitoring
requirements amongst others.
40 CFR The eight 1,000-bbl crude oil storage tanks at
Part 60 Performance Standards for Storage Tanks the facility are greater than 75 m® (approx. 472 Yes
Subpart kb VOC Liquid Storage Tanks (275 md) bbl). Therefore, these storage tanks are subject
P to the requirements of this subpart.
Performance Standards for
40 CFR . ) . S
Part 60 S_tgtlonary Compressm|_1 None T_here are no statlc_)nary compression |gr_1!t|on No
Subpart I’III Ignition Internal Combustion internal combustion engines at the facility.
P Engines
The engines at this facility are less than 500 hp
40 CFR Performance Standards for and was manufactured after July 1, 2008 and is
Part 60 Stationary Spark lanition subject to the subpart requirements. The
Sub ari Internar?/Cc?mbugtion Engines engines have been certified by the Yes
JJﬁJ Engines manufacturer o meet the emission standards of
g this subpart for non-emergency natural gas
engines.
40 CFR
Part 60, S:goggagﬁz Stég?:gizgg; None There are no stationary combustion turbines at No
Subpart Turgiynes the facility.
KKKK
The facility does not meet the subpart’'s
definition of an affected source because it is not
40 CFR Air Toxics Standards for a major source of HAPs as defined in the
Part 63, Industrial, Commercial, and Separator Heaters subpart (the emissions from three wells at the No
Subpart Institutional Boilers and P facility are not to be combined when making the
DDDDD Process Heaters major source determination). Thus, the heaters

are not subject to the requirements of this
subpart.

11
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Registration for Modification of an Existing True Minor Oif and Natural Gas Source in Indian Country Part 2
Application for Primus Facility: PetroShale US 8H, US 12H, and US13H QOil and Gas Production Facility, McKenzie
County, North Dakota

Potentially-
Citation Title Affected Facility Discussion Applicability
Source(s)

Primus Facility: PetroShale US 8H, US 12H,
and US 13H well pad does not meet the
definition of an affected facility under the
referenced requirement because there are no No

The Facility: Primus

40 CFR Air Toxics Standards for Oil Facility: PetroShale

Part 63, and Natural Gas Production

Subpart HH Facilities Uifyugﬁ ;ﬁH tri-ethylene glycol dehydration units located at
the facility. Therefore, the facility is not subject

to the requirements of this subpart.

40 CFR The stationary reciprocating internal

Air Toxics Standards for

Part 63, . . h . combustion engine at the facility meets the
Subpart Intse:ig?gi%sfgizzogihri]r?es Engines requirements of subpart ZZZZ by meeting those ves
272727 g of subpart JJJJ discussed above.

A summary of the requirements for the FIP for oil and gas well production facilities at Fort Berthold
Indian Reservation is provided in Table 7.

12
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Registration for Modification of an Existing True Minor Oil and Natural Gas Source in Indian Country Part 2 Application for Primus Facility: PetroShale US 8H, US
12H, and US13H Oil and Gas Production Facility, McKenzie County, North Dakota

Table 7. Review of FIP for Oil & Gas Facilities in Fort Berthold Reservation

Citation Title Applicability Requirements Compliance
Gas produced during well (re)completion must be routed to a control device with a
destruction efficiency (DRE) of at least 90%.
Construction PetroShale sends produced gas to a sales
40 CFR  and Operational Any gas emissions due to production or storage operations must be routed to a control line except during upset conditions. The
§49.4164 Control Yes device with a DRE of at least 90%. storage tank emissions are sentvia a
’ Measures closed-vent system to the Steffes-
Within 90 days from the first date of production, the facility must send the produced gas and engineered flares with a DRE of 98%.
any gas emissions from the storage tanks via a closed-vent system to either a gas sales line
or to a control device with a DRE of at least 98%.
Covers — every oil or water storage tank must have a cover that forms an impermeable
barrier over the covered surface area. The cover should always be sealed shut except to
add or remove material from the storage tank, inspect or sample the contained material, or
for maintenance or inspections of equipment within the storage tank.
Closed Vent Systems — closed vent systems must always be operated properly and operate
without detecting gas emissions. If the system has a bypass device, the bypass device must
either have a continuously-reading natural gas flow indicator with an alarm, or else use a
lock and key configuration to secure the bypass valve at the inlet to the bypass device.
Enclosed Combustors and Utility Flares — a flare must be operated per manufacturer
specifications. The flare must be able fo reduce gas VOC emissions by at least 98%. The
flare must have a liquid knock-out system, a flash-back flame arrestor, either a continuously
burning pilot flame with thermocouple or similar device, or an electronic automatic igniter,
and a continuous monitoring system. The flare must be not be leaking or have any visible The covers on the storage tanks at the
smoke emissions as determined by EPA Method 22. The flare must either: Primus Facility: PetroShale US 8H, US
a) have a diameter of 3" or greater, is non-assisted, has a hydrogen content of 8% by 12H, and US 13H facility will be
volume or more, and is designed and operated with an exit velocity less than 122 impermeable and used as required.
40 CFR ECu?nrt;Oelnt Yes fi/s and less than Vemex. The closed vent system will be operated
§49.4165 quip or properly.

Requirements

b) if the flare is unassisted, it must only be used with a net heating value for the
combusted gas at 200 Btu/scf or greater; if the flare is steam- or air-assisted it
must only be used when the net heating value of the combusted gas is 300 Btu/scf
or greater and the maximum tip velocity (as determined in §60.18(c)(4)

Pit Flares — pit flares that have no visible emissions and have an automatic igniter may be
operated to reduce natural gas VOCs by at least 90%. An operating manual must be written
specifically for the pit flare and facility. The pit flare may only be used fo:

a) control gas emissions during well (re)completion operations, or

b) to control oil or water storage tank emissions provided that the total VOC for all
storage tanks at the facility is less than 20 tons per 12-month period, or

c) o control gas emissions that were diverted from pipeline injection fo a backup
control device temporarily (max. 500 hours).

Other Control Devices — besides the control devices above, other control devices may be
used with prior approval from the EPA as long as the device has a DRE of at least 98% for
VOCs.

The Steffes-engineered flares have all
required features, will be operated per
manufacturer specifications, and have a
DRE of 98% as required.

13
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Registration for Modification of an Existing True Minor Oil and Natural Gas Source in Indian Country Part 2 Application for Primus Facility: PetroShale US 8H, US
12H, and US13H Oil and Gas Production Facility, McKenzie County, North Dakota

Citation Title Applicability Requirements Compliance

Oil and gas production facilities at Fort Berthold Reservation will monitor the following, if
applicable:

® barrels of oil produced each time oil is unloaded from the storage tanks,
« the operating hours of the pit flare,

« the volume of produced natural gas sent to the enclosed combustor, utility flare, and/or
pit flare, and

«  the volume of gas for all oil and produced water storage tanks that is sent to the
enclosed combustor, utility flare, and/or pit flare.

PetroShale will monitor produced oil and

The following require quarterly visual inspections that must be done while the storage tanks volume of gas sent fo flares.
40 CFR Monitorin are filling: Quarterly visual inspections while the
. g Yes tanks are filling will be conducted as
§49.4166 Requirements 1) Tank hatches, covers, seals, pressure release valves, and closed vent systems. required

2) Valves in the closed vent system and storage tank control system. PetroShale will inspect and monitor the

flares as required.
Enclosed combustors, utility flares, and pit flares:

® Must be physically inspected each time an operator is on site (minimum quarterly).

® Must continuously monitor operational parameters that vary using malfunction alarms
and remote nofification systems where available.

® Must monitor for visible smoke during operation each time an operator is on site
(minimum quarterly).

«  Address any failures of the continuously burming pilot flame, automatic igniter, or
improper operation of monitoring equipment.

14
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Registration for Modification of an Existing True Minor Oil and Natural Gas Source in Indian Country Part 2 Application for Primus Facility: PetroShale US 8H, US

12H, and US13H Oil and Gas Production Facility, McKenzie County, North Dakota

Citation Title Applicability Requirements

Compliance

Below is a list of records the facility is required to keep:

® Oil production (barrels);

® Produced gas volume sent to combustor;

«  Volume of natural gas sent to the combustor from the storage tanks;

® Well (re)completion data, including the lat/lon of the well, the date, time, & duration
(hours) of flowback from the well, the date, time, & duration (hours) of casinghead gas
venting, and reasons for venting the gas instead of capturing or combusting;

® For each combustor/utility flare/pit flare record: operating manual, operation
monitoring, deviation data (deviation operating time, date, time, length of time of
deviation, corrective actions, preventative measures), records of missing pilot flame,
malfunctioning automatic igniter, malfunctioning monitoring equipment, date & time of
occurrence, action taken, preventative measures adopted; recording data device

§49.4167 Requirements failure, time periods that saw visible smoke emissions from the combustor/utility flare,

40 CFR  Recordkeeping Yes

or pit flare;

® For the pit flare: a log of times pit flare was operational because gas that was fo be
injected into pipeline was diverted. The log must note date & time of flare start-up and
shut-down, hours of operation due to infeasible pipeline injection from the previous 11
months thru now, and justification for each operation event;

® Records of closed-vent system bypass or shutdown, reason, duration, volume of gas
released, action taken, and preventative measures adopted; and

® Produced water tanks and oil tanks inspection (as required by §49.4166) records,
including date, findings, adjustments/repairs, name & signature of inspector.

The above records must be kept at the facility or at the location of that operates the facility
on a daily basis. These records must be retained for 5 years from the date of record.

PetroShale will keep the records required
for each piece of applicable equipment.

An annual report is due on 8/15 each year must cover all information for the previous year.
The initial report must cover all information for that year.

o The annual report must contain: company name and address of oil and gas facility,
a0 cpr  Nofification and identification of the production facility, reporting period beginning & ending dates, summary
§49.4168 Reportmg Yes of all required records for each well (re)completion operation that occurred within the
Requirements reporting period, first date of production for each well that began operating during the
reporting period, summary of instances where well construction or operation was not in
compliance with §49.4164, §49.4165, or §49.4166 for all wells at a facility, and certification

of truth, accuracy, & completeness.

PetroShale will submit the required annual
report with all required data by 8/15 each
year.

15
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APPENDIX A

Registration for New True Minor Oil and Natural Gas Sources and Minor
Modifications at Existing True Minor Oil and Natural Gas Sources Part 2 Form
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EPA Form No. 5900-391
EPA ICR No. 1230.27

OMB Control No. 2060-0003
Approval expires 4/30/2017

[EXES
aﬁ‘ﬁ s

United States Environmental Protection Agency
hitps//www epa.gov/iribal-ai/tribal-minor-new-source-review
January 4, 2017

Part 2: Submit Within 60 Days After Startup
of Production — Emission and Production
Information

FEDERAL IMPLEMENTATION PLAN FOR TRUE MINOR SOURCES IN INDIAN
COUNTRY IN THE OIL AND NATURAL GAS PRODUCTION AND NATURAL
GAS PROCESSING SEGMENTS OF THE OIL AND NATURAL GASSECTOR
Registration for New True Minor Oil and Natural Gas Sources and Minor
Modifications at Existing True Minor Oil and Natural Gas Sources

Please submit information to:

[Reviewing Authority | AIr Program (Mail Code 8P-AR)
) “ 1S EPA Region 8
Address 1595 Wynkoop St

Phone] Denver, CO 80202
A, GENERAL SOURCE INFORMATION (See Instructions Below)
1. Company Name 2. Source Name
Primus Facility: PetroShale US 8H, US 12H, and US 13H Cit & Gas
?@Ef@ﬁhﬁﬁ% (QS); Eﬁ@ Production Facilily
3. Type of Oil and Natural Gas Operation 4, New Minor Source? [ | VYes No

Crude petroleum and natural gas exiraction

%, True Source Modification? Yes ] No

6. NAICS Code 7. 51C Code

211111 1311

8. U.S. Well ID(s) or API Number(s) [if applicable]

33-053-07650, 33-053-07780, 33-053-07868

9. Area of Indian Country 16. County 11a. Latitude 11b. Longitude

Fort Berthold McKenzie 47.991647 -102.740876
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EPA Form No. 5900-391
EPA ICR No. 1230.27

OMB Control No. 2060-0003
Approval expires 4/30/2017

B. CONTACT INFORMATION (See Instructions Below)

1. Owner Name Title
Petroshale (US), Inc. - Tony lzzo |Vice President - Engineering & Business Development
Mailing Address

303 East 17th Avenue, Suite 940 Denver, CO 80203

Ermail Address

izzo@petroshaleinc.com
Telephone Number Facsimile Number

(403) 513-0107 (303) 484-3255

2. Operator Name (if different from owner) | Title

N/A Same as Owner
Mailing Address

Ermail Address

Telephone Number Facsimile Number
3. source Contact Title
Lauren Morahan

Mailing Address

303 East 17th Avenue, Suite 940 Denver, CO 80203

Ermail Address

morahan@petroshaleinc.com
Telephone Number Facsimile Number

(720) 343-8142 (303) 484-3255

Page | 2
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EPA Form No. 5900-391
EPA ICR No. 1230.27

OMB Control No. 2060-0003
Approval expires 4/30/2017

4. Comphliance Contact Title

Same as Source Contact
Mailing Address

Same as Source Contact

Fmail Address
Same as Source Contact

Telephone Number Facsimile Number

Same as Source Contact

C. EMISSIONS AND OTHER SOURCE INFORMATION

Include all of the following information in the table below and as attachments to this form:

Note: The emission estimates can be based upon actual test data ov, in the absence of such data, upon procedures
acceptable to the Reviewing Authority. The following procedures are generally accepiable for estimating emissions
from air pollution sources: (1) unit-specific emission tests; (2) mass balance calculations, (3) published, verifiable
emission factors that are applicable to the unit (i.e., manufacturer specifications); () other engineering calculations;
or (5} other procedures to estimate emissions specifically approved by the Reviewing Authority. Guidance for
estimating emissions can be found at hitips.Ywww.eng, govichiel.

Narrative description of the operations.

Identification and description of any air pollution control equipment and compliance monitoring devices or activities.
Type and actual amount (annually) of each fuel that will be used.

Type of raw materials used (e.g., water for hydraulic fracturing).

Actual, annual production rates.

Actual operating schedules.

Any existing limitations on source operations affecting emissions or any work practice standards, where applicable, for
all regulated New Source Review (NSR) pollutants at your source. Indicate all requirements referenced in the Federal
Implementation Plan (FIP) for True Minor Sources in Indian Country in the Oil and Natural Gas Production and
Matural Gas Processing Segments of the (il and Natural Gas Sector that apply to emissions units and air pollution
generating activities at the source or proposed. Include statements indicating each emissions unit that is an emissions unit
potentially subject to the reguirements referenced in the FIP, but does not meet the definition of an affected facility
under the referenced requirement, and therefore, is not subject to those requirements.

For each emissions unit comprising the new source or modification, estimates of the total allowable (potential to
emit) annual emissions at startup of production from the air pollution source for the following air pollutants:
particulate matter, PM i, PMy s, sulfur oxides { ), nitrogen oxides (NOy), carbon monoxide (CO), volatile organic
compound {(VOC), lead (Pb) and lead compounds, fluorides {gaseous and particulate), sulfuric acid mist (Hy50y),
hydrogen sulfide (H,5}, total reduced sulfur (TRS) and reduced sulfur compounds, including all calculations for the
estimates. Allowable annual emissions are defined as: emissions rate of an emissions unit calculated using the
maximum capacity of a stationary source to emit a pollutant under its physical and operational design. Any physical

Page | 3
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EPA Form No. 5900-391
EPA ICR No. 1230.27

OMB Control No. 2060-0003
Approval expires 4/30/2017

or operational Hmitation on the capacity of the source to emit a pollutant, including air pollution control equipment
and restrictions on hours of operation or on the type or amount of material combusted, stored, or processed, shall be
treated as part of its design if the hmitation, or the effect it would have on emissions, is legally and practically
enforceable. You must determine the potential for emissions within 30 days from the startup of production.

For each emissions unit comprising the new source or modification, estimates of the total actual annual emissions
during the upcoming, consecutive 12 months from the air  pollution source for the following air pollutants: particulate
matter (PM, PM o, PMs ), sulfur oxides (S0,), nitrogen oxides (NOx), carbon monoxide (CO), volatile organic
compound (VOC), lead (Pb) and lead compounds, ammonia (NH3), {luorides (gaseous and particulate), sulfuric acid
mist (H280.), hydrogen sulfide (H.8), total reduced sulfur (TRS) and reduced sulfur compounds, including all
calculations for the estimates. Estimates of actual emissions must take into account equipment, operating conditions,
and air pollution control measures. Y ou should calculate an estimate of the actual annual emissions using estimated
operating hours, production rates, in-place control equipment, and types of materials processed, stored, or combusted.

D. TABLE OF ESTIMATED EMISSIONS

Provide in the table below estimates of the total allowable annual emissions in tons per year (tpy) and total actual annual
enussions (tpy) for the following pollutants for all emussions units comprising the new source or modification.

POLLUTANT TOTAL ALLOWABLE ANNUAL TOTAL ACTUAL ANNUAL
EMISSIONS (TPY) EMISSIONS (TPY)

PM 1.76 1.14

PMug 1.76 1.14

PMs 1.76 1.14

S0 0.13 0.09

NOx 20.45 14.79

o 74.05 48.25

voc 126.16 80.68

Pb 0.00 0.00

Page | 4
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EPA Form No. 5900-391
EPA ICR No. 1230.27

OMB Control No. 2060-0003
Approval expires 4/30/2017

POLLUTANT TOTAL ALLOWABLE ANNUAL TOTAL ACTUAL ANNUAL
EMISSIONS (TPY) EMISSIONS (TPY)

NH3 0.00 0.00

Fluorides

H,80, 0.00 0.00

H,S 0.00 0.00

TRS 0.00 0.00

Page | 5
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APPENDIX B

Emission Calculations
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Petroshale (US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

PTE Emission Calculations
Emission Sources

Table B.1. - Emission Sources

Quantity

Rating/Capacity

2-Phase Separators w/Heater Treater 2 1.0 MMBtu/hr each
2-Phase Separators w/Heater Treater 1 0.5 MMBtu/hr
Crude Oil/Condensate Storage Tanks 8 400 BBL each
Crude Oil/Condensate Storage Tanks 8 1,000 BBL each
Produced Water Storage Tanks 4 400 BBL each
Produced Water Storage Tanks 4 1,000 BBL each
Flares 4 21.45 scf/hr pilot rating
Fugitive Leaks - -

Truck Loading - N/A
Compressor Engine 1 400 horsepower
Compressor Engine 1 215 horsepower

Produced Gas
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Petroshale {US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
Emissions Summaries

Table B.2. - Summary of Uncontrolled Emissions in Pounds per Hour

2-Phase Separators w/Heater Treater 0.01 0.00 0.25 0.21 0.00 0.02 0.02 292.75
(16) Crude Oil/Condensate Storage Tanks 942.15 12.52 - - - 0.00 - - 169.69
{8) Produced Water Storage Tanks 0.07 0.00 - - - 0.00 - - 0.01
(4) Flares Pilots - - - - - - - - -
Fugitive Leaks 1.51 0.08 - - - 0.00 - - 0.19
Truck Loading 0.48 0.01 - - - 0.00 - - 0.10
{2) Compressor Engines 0.23 0.16 36.41 2.07 0.00 - 0.05 0.05 576.06
Produced Gas 358.09 7.01 - - - 0.00 - - 8,149.34

130253 | 1977 | s | 228 | o0co | o000 | weor | o007 | 91885 |

Table B.3. - Summary of Uncontrolled Emissions in Tons Per Year

2-Phase Separators w/Heater Treater 0.06 0.02 0.25 0.21 0.00 0.08 0.08 1,282.22
{16) Crude Oil/Condensate Storage Tanks 4,126.64 54.82 - - - 0.00 - - 743.26
(8) Produced Water Storage Tanks 0.29 0.00 - - - 0.00 - - 0.06
{4) Flares Pilots - - - - - - - - -
Fugitive Leaks 6.61 0.34 - - - 0.00 - - 0.85
Truck Loading 0.37 0.01 - - - 0.00 - - 0.08
(2) Compressor Engines 0.99 0.70 159.47 9.09 0.01 - 0.21 0.21 2,523.16
Produced Gas 1,568.43 30.69 - 0.00 35,694.09

ot lsrosasl] sess | wsers | 929 | oo | 000 | 029

Table B.4. - Summary of Controlied Emissions in Pounds per Hour

2-Phase Separators w/Heater Treater 0.01 0.00 0.25 0.21 0.00 - 0.02 0.02 292.75
{(16) Crude Oil/Condensate Storage Tanks 18.97 0.30 1.65 7.52 0.01 0.00 0.18 0.18 2,845.84
(8) Produced Water Storage Tanks 0.00 0.00 - - - 0.00 - - 0.00
(4) Flares Pilots 0.00 0.00 0.00 0.02 0.00 - 0.00 0.00 7.91
Fugitive Leaks 1.51 0.08 - - - 0.00 - - 0.19
Truck Loading 0.48 0.01 - - - 0.00 - - 0.10
(2) Compressor Engines 0.95 0.16 1.36 2.71 0.00 - 0.05 0.05 677.45
Produced Gas 7.27 0.18 1.41 6.45 0.01 0.00 0.16 0.16 2,608.15

|

otal | 2900 | o7z | mer | 11 | oo3 | o000 | 040 | 040 | 643240 |

Table B.5. - Summary of Controlied Emissions in Tons Per Year

2-Phase Separators w/Heater Treater 0.06 0.02 1.07 0.80 0.01 0.08 0.08 1,282.22
{16) Crude Oil/Condensate Storage Tanks 83.10 1.29 7.23 32.94 0.06 0.00 0.79 0.79 12,464.79
(8) Produced Water Storage Tanks 0.01 0.00 - - - 0.00 - - 0.02
{4) Flares Pilots 0.00 0.00 0.02 0.09 0.00 - 0.00 0.00 34.65
Fugitive Leaks 6.61 0.34 - - - 0.00 - - 0.85
Truck Loading 0.37 0.01 - - - 0.00 - - 0.08
(2) Compressor Engines 4.16 0.70 5.94 11.88 0.01 - 0.21 0.21 2,967.25
Produced Gas 31.86 0.78 6.19 28.24 0.05 0.00 0.68 0.68 11,423.68

|

otal | 12616 | 334 | 2085 | 7a0s | o3 | o000 | 1ve | 176 | 2873sd
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Petroshale (US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

Table B.6. - Summary of Uncontrolled HAP Emissions in Pounds per Hour

: Compressor
Hazardous Air Pollutant S Total
Engines

coaratare | fOnHensate | Produced | L Fugitive | Truck | Produced
i Tanks Water Tanks Leaks Loading Gas

PTE Emission Calculations
HAPs Emissions Summaries

1,1,2,2-Tetrachloroethane 8.3E-05 8.3E-05
1,1,2-Trichloroethane - - - - - - - 5.0E-05 5.0E-05
1,3-Butadiene - - - - - - - 2.2E-03 2.2E-03
1,3-Dichloropropene - - - - - - - 4.2E-05 4.2E-05
2-Methylnaphthalene 5.9E-08 - - - - - - - 5.9E-08
2,2,4-Trimethylpentane - 0.90 0.00 - 0.01 0.00 0.52 - 1.43
3-Methylchloranthrene 4.4E-09 - - - - - - - 4.4E-09
7,12-Dimethylbenz{a)anthracene| 3.8E-08 - - - - - - - 3.9E-08
Acenaphthene 4.4E-09 - - - - - - - 4.4E-09
Acetaldehyde - - - - - - - 9.2E-03 9.2E-03
Acrolein - - - - - - - 8.7E-03 8.7E-03
Anthracene 5.9E-09 - - - - - - - 5.9E-09
Benzene 5.1E-06 1.10 6.6E-05 - 5.2E-03 6.0E-04 0.60 5.2E-03 1.71
Benzo{a}anthracene 4.4E-09 - - - - - - - 4.4E-09
Benzo{a)pyrene 2.9E-09 - - - - - - - 2.9E-09
Benzo{bjfluoranthene 4,4E-09 - - - - - - - 4.4E-09
Benzo{k)fluoranthene 4.4E-09 - - - - - - - 4.4E-09
Benzo{g,h,i}perylene 2.9E-09 - - - - - - - 2.9E-09
Carbon Tetrachloride - - - - - - - 5.8E-05 5.8E-05
Chlorobenzene - - - - - - - 4.2E-05 4.2E-05
Chloroform - - - - - - - 4.5E-05 4.5E-05
Chrysene 4.4E-09 - - - - - - - 4.4E-09
Dibenz{a,h}anthracene 2.9E-09 - - - - - - - 2.9E-09
Dichlorobenzene 2.9E-06 - - - - - - - 2.9E-06
Ethylbenzene - 7.3E-02 4.4E-06 - 3.1E-03 3.0E-04 0.04 8.2E-05 0.12
Ethylene Dibromide - - - - - - - 7.0E-05 7.0E-05
Fluoranthene 7.4E-09 - - - - - - - 7.4E-09
Fluorene 6.9E-09 - - - - - - - 6.9E-09
Formaldehyde 1.8E-04 - - - - - - 6.74E-02 6.76E-02
n-Hexane 4.4E-03 9.58 5.7E-04 - 0.03 0.00 7.01 - 16.62
Indeno(1,2,3-cd}pyrene 4.4E-09 - - - - - - - 4.4E-09
Methanol - - - - - - - 1.0E-02 1.0E-02
Methylene Chloride - - - - - - - 1.4E-04 1.4E-04
Naphthalene 1.5E-06 - - - - - - 3.2E-04 3.2E-04
PAH - - - - - - - 4.6E-04 4.6E-04
Phenanathrene 4.2E-08 - - - - - - - 4.2E-08
Pyrene 1.2E-08 - - - - - - - 1.2E-08
Styrene - - - - - - - 3.9E-05 3.9E-05
Toluene 8.3E-06 0.56 3.4E-05 - 6.9E-03 4.0E-05 3.05 1.8E-03 3.62
Vinyl Chloride - - - - - - - 2.4E-05 2.4E-05
Xylene - 0.30 1.8E-05 - 2.2E-02 5.3E-03 0.16 6.4E-04 0.49
Total 4.61E-03 12.52 7.51E-04 0.00 0.08 0.01 11.38 0.11 24.09
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Petroshale (US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
HAPs Emissions Summaries

Table B.7. - Summary of Controlled HAP Emissions in Pounds per Hour

Hazardous Air Pollutant

Separator

Condensate

Tanks

Produced
Water Tanks

Flare Pilot

Fugitive

Leaks

Truck
Loading

Produced | Compressor

Engines

1,1,2,2-Tetrachloroethane - - - - - - - 8.3E-05 8.3E-05
1,1,2-Trichloroethane - - - - - - - 5.0E-05 5.0E-05
1,3-Butadiene - - - - - - - 2.2E-03 2.2E-03
1,3-Dichloropropene - - - - - - - 4.2E-05 4.2E-05
2-Methylnaphthalene 5.9E-08 - - 1.6E-09 - - - - 6.0E-08
2,2,4-Trimethylpentane - 0.02 0.00 - 0.01 0.00 0.01 - 0.04

3-Methylchloranthrene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
7,12-Dimethylbenz(a)anthracene | 3.9E-08 - - 1.1E-09 - - - - 4.0E-08
Acenaphthene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Acetaldehyde - - - - - - - 9.2E-03 9.2E-03
Acrolein - - - - - - - 8.7E-03 8.7E-03
Anthracene 5.9E-08 - - 1.6E-10 - - - - 6.0E-09
Benzene 5.1E-06 2.2E-02 1.3E-06 1.4E-07 5.2E-03 6.0E-04 0.01 5.2E-03 0.05

Benzo{a}anthracene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Benzo{b}fluoranthene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Benzo{k)fluoranthene 4,4E-09 - - 1.2E-10 - - - - 4.5E-09
Benzo{a)pyrene 2.9E-09 - - 7.9E-11 - - - - 3.0E-09
Benzo{g,h,l}perylene 2.9E-09 - - 7.9E-11 - - - - 3.0E-09
Carbon Tetrachloride - - - - - - - 5.8E-05 5.8E-05
Chlorobenzene - - - - - - - 4,2E-05 4.2E-05
Chloroform - - - - - - - 4.5E-05 4.5E-05
Chrysene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Dibenz{a,h}anthracene 2.9E-09 - - 7.9E-11 - - - - 3.0E-09
Dichlorobenzene 2.9E-06 - - 7.9E-08 - - - - 3.0E-06
Ethylbenzene - 1.5E-03 8.8E-08 - 3.1E-03 3.0E-04 8.1E-04 8.2E-05 5.8E-03
Ethylene Dibromide - - - - - - - 7.0E-05 7.0E-05
Fluoranthene 7.4E-09 - - 2.0E-10 - - - - 7.6E-09
Fluorene 6.9E-09 - - 1.9E-10 - - - - 7.0E-09
Formaldehyde 1.8E-04 - - 5.0E-06 - - - 6.74E-02 6.76E-02
n-Hexane 4.4E-03 0.23 1.1E-05 1.2E-04 0.03 0.00 0.18 - 0.45

Indeno{1,2,3-cd}pyrene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Methanol - - - - - - - 1.0E-02 1.0E-02
Methylene Chloride - - - - - - - 1.4E-04 1.4E-04
Naphthalene 1.5E-06 - - 4.0E-08 - - - 3.2E-04 3.2E-04
PAH - - - - - - - 4.6E-04 4.6E-04
Phenanathrene 4.2E-08 - - 1.1E-09 - - - - 4.3E-08
Pyrene 1.2E-08 - - 3.3E-10 - - - - 1.3€-08
Styrene - - - - - - - 3.9E-05 3.9E-05
Toluene 8.3E-06 1.1E-02 6.7E-07 2.3E-07 6.9E-03 4.0E-05 0.06 1.8E-03 0.08

Vinyl Chloride - - - - - - - 2.4E-05 2.4E-05
Xylene - 6.0E-03 3.6E-07 - 2.2E-02 5.3E-03 0.00 6.4E-04 0.04

Total 4.61E-03 0.29 1.50E-05 1.25E-04 0.08 0.01 0.26 0.11 0.75
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Petroshale {US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

Table B.8. - Summary of Uncontrolled HAP Emissions in Tons per Year

Engines

ebaratar Condensate | Produced Flare Pilot Fugitive Truck Produced
i Tanks Watey Tanks Leaks Loading Gas

PTE Emission Calculations
HAPs Emissions Summaries

1,1,2,2-Tetrachloroethane 3.6E-04 3.6E-04
1,1,2-Trichloroethane - - - - - - - 2.2E-04 2.2E-04
1,3-Butadiene - - - - - - - 9.6E-03 9.6E-03
1,3-Dichloropropene - - - - - - - 1.8E-04 1.8E-04
2-Methylnaphthalene 2.6E-07 - - - - - - - 2.6E-07
2,2,4-Trimethylpentane - 3.96 0.00 - 0.04 0.00 2.28 - 6.27

3-Methylchloranthrene 1.9E-08 - - - - - - - 1.9€-08
7,12-Dimethylbenz{a}anthracene | 1.7E-07 - - - - - - - 1.7€-07
Acenaphthene 1.9E-08 - - - - - - - 1.96-08
Acetaldehyde - - - - - - - 0.04 0.04

Acrolein - - - - - - - 3.8E-02 3.8E-02
Anthracene 2.6E-08 - - - - - - - 2.6E-08
Benzene 2.3E-05 4.83 2.9E-04 - 2.3E-02 4.6E-04 2.63 2.3E-02 7.50

Benzo{a)anthracene 1.9E-08 - - - - - - - 1.9-08
Benzo{b}fluoranthene 1.9E-08 - - - - - - - 1.9E-08
Benzo{k)fluoranthene 1.9E-08 - - - - - - - 1.9€-08
Benzo{a)pyrene 1.3E-08 - - - - - - - 1.3E-08
Benzo{g,h,l}perylene 1.3E-08 - - - - - - - 1.3E-08
Carbon Tetrachloride - - - - - - - 2.6E-04 2.6E-04
Chlorobenzene - - - - - - - 1.9E-04 1.9E-04
Chloroform - - - - - - - 2.0E-04 2.0E-04
Chrysene 1.9E-08 - - - - - - - 1.9E-08
Dibenz{a,h}anthracene 1.3E-08 - - - - - - - 1.3E-08
Dichlorobenzene 1.3E-05 - - - - - - - 1.3E-05
Ethylbenzene - 3.2E-01 1.9E-05 - 1.4E-02 2.4E-04 0.18 3.6E-04 0.51

Ethylene Dibromide - - - - - - - 3.1E-04 3.1E-04
Fluoranthene 3.2E-08 - - - - - - - 3.2E-08
Fluorene 3.0E-08 - - - - - - - 3.0E-08
Formaldehyde 8.1E-04 - - - - - - 0.30 0.30

n-Hexane 0.02 41.94 2.5E-03 - 0.14 0.00 30.69 - 72.79

Indeno({1,2,3-cd}pyrene 1.9E-08 - - - - - - - 1.9E-08
Methanol - - - - - - - 4.4E-02 4.4E-02
Methylene Chloride - - - - - - - 5.9E-04 5.9E-04
Naphthalene 6.5E-06 - - - - - - 1.4E-03 1.4E-03
PAH - - - - - - - 2.0E-03 2.0E-03
Phenanathrene 1.8E-07 - - - - - - - 1.8E-07
Pyrene 5.4E-08 - - - - - - - 5.4E-08
Styrene - - - - - - - 1.7E-04 1.7E-04
Toluene 3.7E-05 2.45 1.5E-04 - 3.0E-02 3.1E-05 13.37 8.0E-03 15.85

Vinyl Chloride - - - - - - - 1.0E-04 1.0E-04
Xylene - 1.32 7.9E-05 - 9.7E-02 4.2E-03 0.69 2.8E-03 2.12

Total 0.02 54.82 3.29E-03 0.00 0.34 0.01 49.83 0.47 105.48
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Petroshale {US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

Table B.9. - Summary of Controlled HAP Emissicns in Tons per Year

Engines

cbaratir Condensate | Produced Flare Pilot Fugitive | Truck | Produced
i Tanks Watey Tanks Leaks Loading Gas

PTE Emission Calculations
HAPs Emissions Summaries

1,1,2,2-Tetrachloroethane 3.6E-04 3.6E-04
1,1,2-Trichloroethane - - - - - - - 2.2E-04 2.2E-04
1,3-Butadiene - - - - - - - 9.6E-03 9.6E-03
1,3-Dichloropropene - - - - - - - 1.8E-04 1.8E-04
2-Methylnaphthalene 2.6E-07 - - 7.0E-09 - - - - 2.6E-07
2,2,4-Trimethylpentane - 0.08 0.00 - 0.04 0.00 0.05 - 0.16

3-Methylchloranthrene 1.9E-08 - - 5.2E-10 - - - - 2.0E-08
7,12-Dimethylbenz{(alanthracene | 1.7E-07 - - 4.6E-09 - - - - 1.8E-07
Acenaphthene 1.9E-08 - - 5.2E-10 - - - - 2.0E-08
Acetaldehyde - - - - - - - 4.02E-02 4.02E-02
Acrolein - - - - - - - 3.8E-02 3.8E-02
Anthracene 2.6E-08 - - 7.0E-10 - - - - 2.6E-08
Benzene 2.3E-05 9.7E-02 5.8E-06 6.1E-07 2.3E-02 4.6E-04 0.05 2.3E-02 0.20

Benzo{a}anthracene 1.9E-08 - - 5.2E-10 - - - - 2.0E-08
Benzo{b}fluoranthene 1.9E-08 - - 5.2E-10 - - - - 2.0E-08
Benzo{k)fluoranthene 1.9E-08 - - 5.2E-10 - - - - 2.0E-08
Benzo{a)pyrene 1.3E-08 - - 3.5E-10 - - - - 1.3E-08
Benzo{g,h,l}perylene 1.3E-08 - - 3.5E-10 - - - - 1.3E-08
Carbon Tetrachloride - - - - - - - 2.6E-04 2.6E-04
Chlorobenzene - - - - - - - 1.9E-04 1.9E-04
Chloroform - - - - - - - 2.0E-04 2.0E-04
Chrysene 1.9E-08 - - 5.2E-10 - - - - 2.0E-08
Dibenz{a,h)anthracene 1.3E-08 - - 3.5E-10 - - - - 1.3E-08
Dichlorobenzene 1.3E-05 - - 3.5e-07 - - - - 1.3E-05
Ethylbenzene - 6.4E-03 3.9E-07 - 1.4E-02 2.4E-04 3.5E-03 3.6E-04 2.4E-02
Ethylene Dibromide - - - - - - - 3.1E-04 3.1E-04
Fluoranthene 3.2E-08 - - 8.7E-10 - - - - 3.3E-08
Fluorene 3.0E-08 - - 8.1E-10 - - - - 3.1E-08
Formaldehyde 8.1E-04 - - 2.2E-05 - - - 0.30 0.30

n-Hexane 0.02 1.03 5.0E-05 5.2E-04 0.14 0.00 0.77 - 1.96

Indeno{1,2,3-cd)pyrene 1.9E-08 - - 5.2E-10 - - - - 2.0E-08
Methanol - - - - - - - 4.4E-02 4.4E-02
Methylene Chloride - - - - - - - 5.9E-04 5.9E-04
Naphthalene 6.5E-06 - - 1.8E-07 - - - 1.4E-03 1.4E-03
PAH - - - - - - - 2.0E-03 2.0E-03
Phenanathrene 1.8E-07 - - 4.9E-09 - - - - 1.9E-07
Pyrene 5.4E-08 - - 1.5E-09 - - - - 5.5E-08
Styrene - - - - - - - 1.7E-04 1.7E-04
Toluene 3.7E-05 4.9E-02 2.9E-06 9.9E-07 3.0E-02 3.1E-05 0.27 8.0E-03 0.36

Vinyl Chloride - - - - - - - 1.0E-04 1.0E-04
Xylene - 2.6E-02 1.6E-06 - 9.7E-02 4.2E-03 0.01 2.8E-03 0.14

Total 0.02 1.28 6.58E-05 5.46E-04 0.34 0.01 1.16 0.47 3.27
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Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
Most Recent Production Data

Table B.10.a - PetroShale US8H First 34 Days Production Data

Days Qil Produced, | Water Produced. Gas Produced.

December 2016 3,421 2,926 4,373 4,373
January 2017 31 40,013 7,001 55,121 55,121
Daily Average 1,277.47 291.97 1,749.82 1,749.82
Adjusted Daily Average 2 766.48 175.18 1,049.89 104.99

Note: Due to availability of monthly data in lieu of daily data the daily production average is based on the first 34 days of

production.

! Assuming a 40% decline in production for the first year of operation.
2 As of May 11, 2018, the US8H well was connected to a gas sales pipeline. Per the most recent 12 months' production data,

approximately 8.4% of the gas produced is flared due to upset conditions. The adjusted daily average estimates the PTE

with the conservative assumption that 10% of the produced gas is flared.

Table B.10.b - PetroShale US12H First 30 Days of Operation Production Data

Days Qil Produced, | Water Produced, | Gas Produced,

August 2019 10,044 3,235 12,743 1,043
September 2019 22 25,377 N/A 30,782 N/A

Daily Average 1,180.70 404.38 1,450.83 130.38
Adjusted Daily Average '* 708.42 242.63 870.50 87.05

! Assuming a 40% decline in production for the first year of operation.

2 The PetroShale US12H and US13H wells are connected to a gas sales pipeline. The adjusted daily average estimates the

PTE with the conservative assumption that 10% of the produced gas is flared.
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Table B.10.c - PetroShale US 13H First 44 Days Production Data

Days Oil Produced, | Water Produced, | Gas Produced,
D Flared, MCF

June 2019 14,289 10,020 29,092 29,092
May 2019 22 28,139 15,655 68,482 64,284
Daily Average 964.27 583.52 2,217.59 2,122.18
Adjusted Daily Average '° 578.56 350.11 1,330.55 133.06

Note: Due to availability of monthly data in lieu of daily data the daily production average is based on the first 44 days of

production.

! Assuming a 40% decline in production for the first year of operation.

? The PetroShale US12H and US13H wells are connected to a gas sales pipeline. The adjusted daily average estimates the

PTE with the conservative assumption that 10% of the produced gas is flared.

Table B.10.d - Daily Average Production of the Entire Primus Facility (all 3 wells)

well Oil Produced | Water Produced |Gas Produced Per| Gas Flared Per
Per Day, BBLs | Per Day, BBLs Day, MSCF Day, MCF

PetroShale US8H 766.48 175.18 1,045.89 104.99
PetroShale US12H 708.42 242.63 870.50 87.05
PetroShale US13H 578.56 350.11 1,330.55 133.06
Total Facility Daily Average ! 2,053.47 767.92 3,250.95 325.09

! Assuming a 40% decline in production for the first year of operation.
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Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
Separator Burners

Table B.11. - Separator Burner information

Burner Rating (each), MMBtu/hr 1.00
Number of Separator Burners 2
Burner Rating (each), MMBtu/hr 0.50
Number of Separator Burners 1
HHV, Btu/scf 1,535.40
Total Fuel Consumption, Mscf/day 39.08

Note: Fuel HHV from gas analysis dated March 6, 2017. Fuel consumption

calculated using:

Mscf . MMBtu
= |Burner ratmg,T X

day

10°Btu
MMBtu

f

24hr Btu 1,000 scf
X | = {HHYV, + f—_——
day sC

Mscf

Table B.12. - Separator Burner Criteria Poliutant Emissions

Emission Factor, Ib/10° st
PMyo 7.60 7.45E-03 0.02 0.08

PM,. " 7.60 7.45E-03 0.02 0.08

S0, 0.60 5.38E-04 1.47E-03 6.44E-03

NOy 100.00 0.10 0.25 1.07

co 24.00 0.08 0.21 0.90

VOC 5.50 5.39E-03 0.01 0.06

Note: Based on EPA AP-42, Section 1.4, Natural Gas Combustion (Tables 1.4-1 and 1.4-2). Emission factors converted from 1b/10° scf to Ib/MMBtu by dividing by the average

heat value of natural gas: 1,020 Btu/scf.

t PM;, and PM, 5 are assumed to equal total particulate matter.

Table B.13. - Separator Burner Hazardous Air Pollutant Emissions

Emission Factor, Ib/10" scf
2-Methylnaphthalene 2.40E-05 2.35E-08 5.88E-08 2.58E-07
3-Methylchloranthrene 1.80E-06 1.76E-09 4.41E-08 1.93£-08
7,12-Dimethylbenz(a)anthracene 1.60E-05 1.57E-08 3.92E-08 1.72E-07
Acenaphthene 1.80E-06 1.76E-09 4.41E-09 1.93E-08
Anthracene 2.40E-06 2.35E-09 5.88E-09 2.58E-08
Benz(a)anthracene 1.80E-06 1.76E-09 4.41E-09 1.93E-08
Benzene 2.10E-03 2.06E-06 5.15E-06 2.25E-05
Benzo{a)pyrene 1.20E-06 1.18E-09 2.94E-09 1.29£-08
Benzo(b)fluoranthene 1.80E-06 1.76E-09 4.41E-08 1.93E-08
Benzo{g,h,ijperylene 1.20E-06 1.18E-09 2.94E-09 1.29E-08
Benzo(k)fluoranthene 1.80£-06 1.76£-09 4.41E-09 1.93£-08
Crysene 1.80E-06 1.76E-09 4.41E-09 1.93E-08
Dibenzo(a,h)anthracene 1.20E-06 1.18E-09 2.94E-09 1.29E-08
Dichlorobenzene 1.20E-03 1.18E-06 2.94E-06 1.29E-05
Fluoranthene 3.00E-06 2.94E-09 7.35E-09 3.22E-08
Fluorene 2.80E-06 2.75E-09 6.86E-09 3.01E-08
Formaldehyde 7.50E-02 7.35E-05 1.84E-04 8.05E-04
n-Hexane 1.80E+00 1.76E-03 4.41E-03 1.93E-02
indeno(1,2,3-cd)pyrene 1.80E-06 1.76E-09 4.41E-09 1.93E-08
Naphthalene 6.10E-04 5.98E-07 1.50E-06 6.55E-06
Phenanathrene 1.70E-05 1.67E-08 4.17E-08 1.83E-07
Pyrene 5.00E-06 4.90E-09 1.23E-08 5.37E-08
Toluene 3.40E-03 3.33E-06 8.33E-06 3.65E-05
Total: 4,61E-03 0.02

Note: Based on EPA AP-42, Section 1.4, Natural Gas Cambustion (Table 1.4-3). Emission factors converted from 1b/10° scf to Ib/MMBtu by dividing by the average heat value

of natural gas: 1,020 Btu/scf.

Table B.14. - Separator Burner Greenhouse Gas Emissions

CO, 53.06 116.98 292.44 1,280.90

CH, 1.00E-03 2.20E-03 5.51E-03 0.02

N,O 1.00E-04 2.20E-04 5.51E-04 2.41E-03
Total CO,e: 292.7% 1,282.22

Note: Emission factors from 40 CFR Part 98 Subpart C, Table C-1 and C-2. Converted from kilograms to pounds. Glabal warming potentials for CH, and N, O are 25 and 298,

respectively.
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Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
Crude Oil/Condensate Storage Tanks

Table B.15. - Crude Oil/Condensate Storage Tank Vapor Sent to Flare Information

Parameter
Tank Vapor Volume, scfm 148.92
Tank Vapor Heating Value, Btu/scf 2,715.46

Total Gas Volume per Hour, MMSCF/hr 0.00894

Note: Tank vapor volume and heating value from E&P Tanks modeling run.

Table B.16. - Crude Oil/Condensate Storage Tank Vapor Sent to Flare Criteria Pollutant Emissions

PMyq" 7.60 7.45E-03 0.18 0.79
PM,s" 7.60 7.45E-03 0.18 0.79
50, 0.60 5.88E-04 0.01 0.06
NO, - 0.07 1.65 7.23
co B 0.31 7.52 32.94
voC 5.50 5.39E-03 0.13 0.57

Note: Emission factors for NOy and CO from AP-42, Section 13.5, Industrial Flares, Table 13.5-1, and calculated using the equation below:

b
NO, and CO'H

HHV Btu scf] EF Ib
sef | we | 1FT M|

" scf hr

MMBtu
106Btu

Emission factors for PMy,, PM, 5, 5O,, and VOC from AP-42, Section 1.4, Natural Gas Combustion, Table 1.4-2, calculated using the equation below:

b 109 scf
PM,o,PM, 5,50, 0r VOC, o Total gas volume, X |EF

Ib]

Produced Gas heating value [

7]

hr

! PM;gand PM, 5 are assumed to equal total particulate matter.

100

x
SC{J Average NG heating value (1,020) [

btu]

scf

Table B.17. - Crude Oil/Condensate Storage Tank Vapor Sent to Flare Hazardous Air Pollutant Emissions

Einisiion Eactor. Ib/10° scf Emission Rate, Ih/hr Emission Rate, ipy

2-Methylnaphthalene 2.40E-05 5.71E-07 2.50E-06
3-Methylchloranthrene 1.80E-06 4.28E-08 1.88E-07
7,12-Dimethylbenz{a)anthracene 1.60E-05 3.81E-07 1.67E-06
Acenaphthene 1.80E-06 4.28E-08 1.88E-07
Anthracene 2.40E-06 5.71E-08 2.50E-07
Benz(a)anthracene 1.80E-06 4.28E-08 1.88E-07
Benzene 2.10E-03 5.00E-05 2.19E-04
Benzo(a)pyrene 1.20E-06 2.85E-08 1.25E-07
Benzo(b)fluoranthene 1.80E-06 4.28E-08 1.88E-07
Benzo(g,h,i)perylene 1.20E-06 2.85E-08 1.25E-07
Benzo(k)fluoranthene 1.80E-06 4.28E-08 1.88E-07
Crysene 1.80E-06 4.28E-08 1.88E-07
Dibenzo(a,h)anthracene 1.20E-06 2.85E-08 1.25E-07
Dichlorobenzene 1.20E-03 2.85E-05 1.25E-04
Fluoranthene 3.00E-06 7.14E-08 3.13E-07
Fluorene 2.80E-06 6.66E-08 2.92E-07
Formaldehyde 7.50E-02 1.78E-03 7.81E-03
n-Hexane 1.80E+00 4.28E-02 1.88E-01
Indeno(1,2,3-cd)pyrene 1.80E-06 4.28E-08 1.88E-07
Naphthalene 6.10E-04 1.45E-05 6.36E-05
Phenanathrene 1.70E-05 4.04E-07 1.77E-06
Pyrene 5.00E-06 1.19E-07 5.21E-07
Toluene 3.40E-03 8.09E-05 3.54E-04
Total: 0.04 0.20

Note: Based on EPA AP-42, Section 1.4, Natural Gas Combustion (Table 1.4-3).

Table B.18. - Crude Oil/Condensate Storage Tank Vapor Sent to Flare Greenhouse Gas Emissions

co, 53.06 116.98 2,838.18 12,431.22

CH, 1.00E-03 2.20E-03 5.35E-02 0.23

N0 1.00E-04 2.20E-04 5.35E-03 2.34E-02
Total CO,e: 2,841.11 12,444.06

Note: Emission factors from 40 CFR Part 98 Subpart C, Table C-1 and C-2. Converted from kilograms to pounds. Global warming potentials for CH, and N,O are 25 and

298, respectively.
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Petroshale {US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
Crude Oil/Condensate Storage Tanks

Table B.19. - E&P Tank Modeling Results and Percent Total

Uncontrolled Emissions Controlled Emissions

Parameter E&P Tanks Model Results, tpy E&P Tanks Model Results, tpy
Flashing | Working & Breathing
Total Emissions 974.62 3,813.39 4,788.01 19.49 76.27 95.76
Emissions per Tank 60.91 238.34 299.25 1.22 4377 5.99
Percent of Total 20.4% 79.6% 100% 20.4% 79.6% 100%

Note: Flashing and working & breathing losses are only provided for uncontrolled emissions in the E&P Tank model. These percentages of the total (20.4% for
flashing emissions and 79.6% for working & breathing emissions) were used to estimate emissions for other pollutants (below, in Table B.20).

Table B.20. - Crude Oil/Condensate Storage Tank Emissions

Controlled Ermissions
Parameter E&P Tanks Model Results E&P Tanks Model Results, tpy Calculated Tank Vapor Total Emissions | Emissions per Tank
Flashing | Working & Breathing | Total, Ib/he [ Total, tpy Flashing Warking & Breathing | Total, tpy | Combustion Emissions, toy | 1b/hr thy a/hr tpy
voC

839.99 3,286.64 942.15 4,126.64 16.80 65.73 82.53 0.57 18.97 83.10 1.19 5.19
Total CO,e 151.29 591.96 169.69 743.26 4.22 16.51 20.73 12,444.06 2,845.84|12,464.79f 177.87 | 779.05
CH, 6.00 23.49 6.73 29.49 0.12 0.47 0.59 0.23 0.19 0.82 0.01 0.05
Co, 1.22 4.77 1.37 5.98 1.22 4,77 5.98 12,431.22 2,839.54|12,437.20f 177.47 | 777.33
N,O - - - - - - - 0.02 5.35E-03| 0.02 3.34E-04 |1.46E-03
Total HAPs 11.16 43,66 12.52 54.82 0.22 0.87 1.10 0.20 0.30 1.29 0.02 0.08
Benzene 0.98 3.84 1.10 4.83 0.02 0.08 0.10 2.19E-04 0.02 0.10 1.38E-03 |6.05E-03
Toluene 0.50 1.95 0.56 2.45 0.01 0.04 0.05 3.54E-04 0.01 0.05 7.05E-04 |3.09E-03
Ethylbenzene 0.07 0.26 0.07 0.32 1.31E-03 5.11E-03 6.42E-03 - 1.47E-03| 6.42E-03 | 9.16E-05 |4.01E-04
Xylene 0.27 1.05 0.30 1.32 5.38E-03 0.02 0.03 - 6.03E-03| 0.03 3.77E-04 | 1.65E-03
n-Cé 8.54 33.40 9.58 41,94 0.17 0.67 0.84 0.12 0.23 1.03 0.01 0.06
2,2,4-Trimethylpentane| 0.81 3.5 0.90 3.96 0.02 0.06 0.08 - 0.02 0.08 1.13E-03 {4.95E-03
HyS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00
PMyp - - - - - - - 0.79 0.18 0.79 0.01 0.05
PM, 5 - - - - - - - 0.79 0.18 0.79 0.01 0.05
SO, - - - - - - - 0.06 0.01 0.06 8.92E-04 |3.91E-03
NOy - - - - - - - 7.23 1.65 7.23 0.10 0.45
co - - - - - - - 32.94 7.52 32.94 0.47 2.06

Note: Uncontrolled and controlled emissions from E&P Tank model run using the oil analysis dated March 6, 2017, included in this appendix. Assumed 98% control efficiency for the flare. Flashing and working & breathing losses estimated for the pollutants above
as a percentage of their total emissions {see Table B.19). For example, total uncontrolled flashing emissions was equal to 20.4% of total uncontrolled emissions. Therefore, for VOC, flashing emissions are 20.4% of total uncontrolled VOC emissions. Emissions in
pounds per hour assumed to occur over 8,760 hours per year.
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Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
Produced Water Tanks

Table B.21. - Produced Water Tanks Emissions

Uncontrolled Emissions Controlled Emissions
Pollutant
VOC 0.07 0.29 1.31E-03 5.74E-03
Total CO,e 0.01 0.06 4.30E-03 0.02
CH, 4.04E-04 1.77E-03 8.08E-06 3.54E-05
Cco, 4.10E-03 0.02 4.10E-03 0.02
Total HAPs 7.51E-04 3.259E-03 1.50E-05 6.58E-05
Benzene 6.61E-05 2.89E-04 1.32E-06 5.79E-06
Toluene 3.36E-05 1.47E-04 6.71E-07 2.94E-06
Ethylbenzene 4.40E-06 1.93E-05 8.79E-08 3.85E-07
Xylene 1.81E-05 7.92E-05 3.62E-07 1.58E-06
n-Cé 5.74E-04 2.52E-03 1.15E-05 5.03E-05
2,2,4-Trimethylpentane 5.42E-05 2.37E-04 1.08E-06 4.75E-06
H,S 0.00 0.00 0.00 0.00

Note: Produced water tank emissions from EPA TANKS modeling run. Speciated HAPs are assumed to have the same proportion of emissions (HAP to
VOC) as the crude oil/ condensate storage tanks. Assumed 98% control efficiency for the flare. Emissions in pounds per hour assumed to occur over
8,760 hours per year.
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Petroshale (US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

Table B.22. - Steffes Engineered Flare Pilot Information

PTE Emission Calculations
Steffes Engineered Flare Pilot

Parameter Valug

Flare Pilot Usage, hours

8,760

Number of Flares

4

Flare Pilot Gas, scfm

0.2

Flare Pilot Gas Heating Value, Btu/scf

1,535.4

Total Gas Volume per Hour per Flare, MMSCF/hr

0.00001

Flare Control Efficiency

98%

Note: Flare pilot gas conservatively assumed and gas heating value is averaged from a produced gas

analysis dated March 6, 2017.

Table B.23, - Steffes Engineered Flare Pilot Criteria Poliutant Emissions

PMyg 7.60 7.45E-03 5.03E-04 2.20E-03
PM, s 7.60 7.45E-03 5.03E-04 2.20E-03
SO, 0.60 5.88E-04 3.97E-05 L.74E-04
NOy - 0.07 4.59E-03 2.01E-02
CO - 0.31 0.02 9.17E-02
VOC 5.50 5.39E-03 3.64E-04 1.60E-03

Note: Emission factors for NOy and CO from AP-42, Section 13.5, Industrial Flares, Table 13.5-1, and calculated using the equation below:

NO d Co b = {HHV B > EF
NOy ana 'W_ ,HXEX

Ib
" MMBtu

] [MMBtu
X

e

106Btu

Emission factars for PMy,, PM, 5, SO,, and VOC from AP-42, Section 1.4, Natural Gas Combustion, Table 1.4-2, calculated using the equation below:

Produced Gas heating value [bﬂ]

scf

b 106 sef]
PMyy, PM,5,50,,01 VOC,H = |Total gas volume, e J X

TP, and PM, 5 are assumed to equal total particulate matter.

e P
"To%scf| ©

Table B.24, - Steffes Engineered Flare Pilot Hazardous Air Pollutant Emissions

Average NG heating value (1,020) [—]

btu
scf

2-Methylnaphthalene 2.40E-05 1.59E-09 6.96E-09

3-Methylchloranthrene 1.80E-06 1.19E-10 5.22E-10

7,12-Dimethylbenz{a)anthracene 1.60E-05 1.06E-09 4.64E-09

Acenaphthene 1.80E-06 1.19E-10 5.22E-10

Anthracene 2.40E-06 1.59E-10 6.96E-10

Benz{a)anthracene 1.80E-06 1.19E-10 5.22E-10

Benzene 2.10E-03 1.39E-07 6.09E-07

Benzo(a)pyrene 1.20E-06 7.95E-11 3.48E-10

Benzo(b)fluoranthene 1.80E-06 1.19E-10 5.22E-10

Benzo(g,h,i)perylene 1.20E-06 7.95E-11 3.48E-10

Benzo(k)fluoranthene 1.80E-06 1.19E-10 5.22E-10

Crysene 1.80E-06 1.19E-10 5.22E-10

Dibenzo(a,h)anthracene 1.20E-06 7.95E-11 3.48E-10

Dichlorobenzene 1.20E-03 7.95E-08 3.48E-07

Fluoranthene 3.00E-06 1.99E-10 8.70E-10

Fluorene 2.80E-06 1.85E-10 8.12E-10

Formaldehyde 7.50E-02 4.97E-06 2.18E-05

n-Hexane 1.80E+00 1.19E-04 5.22E-04

Indeno(1,2,3-cd)pyrene 1.80E-06 1.19E-10 5.22E-10

Naphthalene 6.10E-04 4.04E-08 1.77E-07

Phenanathrene 1.70£-05 1.13E-09 4.93E-09

Pyrene 5.00E-06 3.31E-10 1.45E-09

Toluene 3.40E-03 2.25E-07 9.86E-07

Total: 1.25E-04 5.46E-04

Note: Based on EPA AP-42, Section 1.4, Natural Gas Combustion (Table 1.4-3).

Table B.25. - Steffes Engineered Flare Pilot Greenhouse Gas Emissions

CO, 53.06 116.98 7.90 34.61

CH, 1.00E-03 2.20E-03 1.49E-04 6.52E-04

N,O 1.00E-04 2.20E-04 1.49E-05 6.52E-05
Total CO,e: 7.91 34.65

Note: Emission factors from 40 CFR Part 98 Subpart C, Table C-1 and C-2. Converted from kilograms to pounds. Global warming potentials for CH, and N,O are 25 and 298,
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Petroshale {(US}, Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
Fugitive Leaks

Table B.26. - Fugitive Emissions: Emission Factors for Total Hydrocarbon (THC) Emissions

: Equipment Service Category, Ib/hr/source
Equipment Type - - - - -
. Gas | Heawyoil{<20° APY Light 0il {>20° API) Water/Light Oil

Valves 9.92E-03 1.85E-05 5.51E-03 2.16E-04
Pump Seals 5.29E-03 - 2.87E-02 5.29E-05
Others 1.94E-02 7.05E-05 1.65E-02 3.09E-02
Connectors 4.41E-04 1.65E-05 4.63E-04 2.43E-04
Flanges 8.60E-04 8.60E-07 2.43E-04 6.39E-06
Open-Ended Lines 4.41E-03 3.09E-04 3.09E-03 5.51E-04

Note: From US EPA Protocol for Equipment Leak Emission Estimates {EPA-453/R-95-017). Emission factors converted from kg/source-hr to lb/source-hr The
water/light oil emission factors apply to water streams in light oil service with water content between 50% and 99%. For streams with water content > 99%, the
emission rate is considered negligible. The "other" equipment type includes compressor, pressure relief valves, diaphragms, drains, dump arms, hatches,
instruments, meters, polished rods, and vents.

Table B.27. - Fugitive THC Emissions

Equipment Type Number of Companents Emission Factor, b/hr/source | THE Emissions, Ih/he | THC Emissions, tpy
8

Valves 7 Gas 9.92E-03 0.77 3.39
Valves 78 Light Oil 5.51E-03 0.43 1.88
Valves 8 Water/Light Oil 2.16E-04 1.73E-03 0.01
Pump Seals 0 Gas 5.29E-03 0.00 0.00
Pump Seals 0 Light Oil 2.87E-02 0.00 0.00
Pump Seals 0 Water/Light Oil 5.29E-05 0.00 0.00
Others 0 Gas 1.94E-02 0.00 0.00
Others 0 Light Oil 1.65E-02 0.00 0.00
Others 0 Water/Light Oil 3.09E-02 0.00 0.00
Connectors 672 Gas 4.41E-04 0.30 1.30
Connectors 354 Light Cil 4.63E-04 0.16 0.72
Connectors 52 Water/Light Qil 2.43E-04 0.01 0.06
Flanges 4 Gas 8.60E-04 3.44E-03 0.02
Flanges 0 Light Oil 2.43E-04 0.00 0.00
Flanges 0 Water/Light Oil 6.39E-06 0.00 0.00
Open-Ended Lines 0 Gas 4.41E-03 0.00 0.00
Open-Ended Lines 0 Light Oil 3.09E-03 0.00 0.00
Open-Ended Lines 0 Water/Light Oil 5.51E-04 0.00 0.00

Total THC Emissions: 1.68 7.38

Note: Number of components estimated from actual counts performed at similar facilities.

Table B.28. - Speciated Fugitive Emission Factors

Pttt Weight Fraction Weigfwt Fra::tian Weight F.racho‘n Emissions, Ib/hr Ermiscion:, toy
. G Light Oil Water/Light Oil

THC 1.00 1.00 1.00 1.68 7.37
VOC 0.84 1.00 1.00 1.51 6.61
Total CO,e - - - 0.19 0.85
CH, 7.20E-03 0.00 0.00 0.01 0.03
co, 1.46E-03 0.00 0.00 1.57E-03 0.01
Total HAPs 1.23E-02 0.11 0.11 0.08 0.34
Benzene 1.05E-03 6.64E-03 6.64E-03 0.01 0.02
Toluene 7.08E-05 1.12E-02 1.12E-02 0.01 0.03
Ethylbenzene 5.35E-04 4.16E-03 4.16E-03 3.10E-03 0.01
Xylenes 9.43E-03 1.99E-02 1.99E-02 0.02 0.10
n-Hexane 2.76E-04 5.14E-02 5.14E-02 0.03 0.14
2,2,4-Trimethylpentane 9.12E-04 1.18E-02 1.18E-02 0.01 0.04
H,S 0.00 0.00 0.00 0.00 0.00

Note: Water/Light Oil and Light Oil Weight fractions based on E&P Tank modeling run flashed gas results for the oil storage tanks. All stream weight fractions for organic compounds used in
calculations are normalized based on 100% THC since EPA emission factors are based on THC emission rate. Produced gas speciated HAPs are proportionally based on the speciated HAPs in
the E&P TANK v2.0 flashed gas results, then normalized based on 100% THC.
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Petroshale (US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

PTE Emission Calculations

Truck Loading

Table B.29. - Truck Loading Emissions Calculation Inputs - Produced Water Only

Saturation Factor (S)

0.6

True Vapor Pressure of Liquid Loaded (P), psia

0.24

Molecular Weight of Vapors (M), Ib/Ib-mole

20.68

Temperature of Bulk Liquid Loaded (T}, °F

Loading Losses, Ib/1,000 gallons

Water Production, BPD

41.45

767.9

Average Water Loadout Rate, gallons/hr

1,343.9

Maximum Water Loadout Rate, gallons/hr

7,560.0

Maximum Yearly Throughput, gallons/yr

11,772,229

Note: Loading losses based on EPA AP-42 Section 5.2-4;
SPM

L, = 1246 ——x
L (T + 460)

Saturation factor based on submerged loading: dedicated normal service. Molecular weight of vapors and liquid bulk
temperature from EPA Tank run. TVP of liquid loaded is assumed to be the maximum vapor pressure from hottest month

(July) to be conservative.

Table B.30. - Truck Loading Emissions in Tons Per Year

Pollutant Weight Fraction

Produced Water Loading

toy

THC 1.00 0.57 0.44

VOC 0.84 0.48 0.37

Total CO,e - 0.10 0.08
CH, 7.20E-03 4.08E-03 3.18E-03
Co, 1.46E-03 8.28E-04 6.44E-04
Total HAPs 1.23E-02 0.01 5.42E-03
Benzene 1.05E-03 5.97E-04 4.65E-04
Toluene 7.08E-05 4.02E-05 3.13E-05
Ethylbenzene 5.35E-04 3.03E-04 2.36E-04
Xylenes 9.43E-03 0.01 4.16E-03
n-Hexane 2.76E-04 1.57E-04 1.22E-04
2,2,4-Trimethylpentane 9.12E-04 5.17E-04 4.03E-04

H,S 0.00 0.00 0.00

Note: Weight fractions based on E&P Tank modeling run working and breathing gas composition for the crude oil/condensate storage tanks, which is included in

this appendix. Truck loading emissions in lb/hr use maximum loadout rate. Note that crude oil/condensate is removed from site via pipeline so no loading

emissions for crude oil/condensate are calculated.
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Table B.31. - Engine Information

Parameter Value

Engine #1 Horsepower (hp) 400
Number of Units 1

Fuel Natural Gas
Annual Hours of Operation per Unit (hr) 8,760
Fuel Heat Rating (Btu/hr)* 3,290,000
Maximum Heat Input (MMBtu/hr) 3.29
Fuel Specific HHV (Btu/scf) 1,020
Fuel Use Rate (scf/hr) 3,225.49
Annual Fuel Consumption (MMBtu/year) 28,820.40
Annual Fuel Consumption {MMSCF/year) 28.26

T : e
Values from engine manufacturer's specifications.

Table B.32. - Uncontrolled Compressor Engine Emissions

Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

PTE Emission Calculations

Compressor Engine 1

Table B.33. - Controlled Compressor Engine Emissions

Uncontrolled Emission Factor ' Uncontrolled Emission Rate Controlled Emission Factor Controlled Emiission Rate

Component Component

th/MMBtu g/bhp-hr ib/hr tons/year Ib/MMBLU g/bhp-hr ih/hr tons/year
26.27 23.17 101.47 1.00 0.88 3.86
CO - 1.60 1.41 6.18 CcO - 2.00 1.76 7.72
VOCs - 0.16 0.14 0.62 VOCs - 0.70 0.62 2.70
Formaldehyde 2.05E-02 - 6.74E-02 0.30 Formaldehyde 2.05E-02 - 6.74E-02 0.30
PM, 5 9.50E-03 - 3.13E-02 0.14 PM, s 9.50E-03 - 3.13E-02 0.14
PMig 9.50E-03 - 3.13E-02 0.14 PM,q 9.50E-03 - 3.13E-02 0.14
PM S.10E-03 - 2.99E£-02 0.13 PM 9.10E-03 - 2.99E£-02 0.13
SO, 5.88E-04 - 1.93E-03 0.01 SO, 5.88E-04 - 1.93E-03 0.01
CH, 0.23 - 0.76 3.31 CH, 0.23 - 0.76 3.31
N,O 1.32E-03 - 4.35E-03 0.02 N,O 1.32E-03 - 4.35E-03 0.02
Co, 110.00 - 361.90 1,585.12 Cco, - 459.00 404.77 1,772.89
CO,e 2 110.00 - 382.11 1,673.66 COse 2 - - 424.98 1,861.43

! The emission factors for CO, NOx, and VOC are based on the manufacturer's specifications. All other emission factors from

AP-42 Chapter 3 Section 2, Table 3.2-3.

! The emission factors for CO, NOx, and YOC are based on the gram per brake-horsepower-hour
{g/bhp-hr) uncontrolled rates. Engines would meet the emission standards of NSPS 1) for Non-
Emergency Natural Gas Engines. The emission factor CO, is based on the manufacturer's

specifications. All other emission factors from AP-42 Chapter 3 Section 2, Table 3.2-3.
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A-1: CO,e = 3GHGI x GWPI
Where:

CO,e = Carbon dioxide equivalent (tons/year)

GHGi = Mass emissions of each GHG (tons/year)

GWPi = Global warming potential for each GHG (1 for CO,; 25 for CH,; 298 for N,0)

Table B.34. - Compressor Engine HAP Emissions

AP-42 Emission Factor '
Component
Ib/MMBta

Uncontrolled Emission Rate

Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations

Compressor Engine 1
% Global warming potentials obtained from Table A-1 to Subpart 98 - Global Warming Potentials Equation

GHGi = Mass emissions of each GHG (tons/year)
GWPi = Global warming potential for each GHG (1 for CO,; 25 for CH,; 298 for N,0)

Controlled Emission Rate

b/hy tons/year ib/hr tons/year
1,1,2,2-Tetrachloroethane 2.53E-05 8.32E-05 3.65E-04 8.32E-05 3.65E-04
1,1,2-Trichloroethane 1.53E-05 5.03E-05 2.20E-04 5.03E-05 2.20E-04
1,3-Butadiene 6.63E-04 2.18E-03 9.55E-03 2.18E-03 9.55E-03
1,3-Dichloropropene 1.27E-05 4.18E-05 1.83E-04 4.18E-05 1.83E-04
Acetaldehyde 2.79E-03 9.18E-03 4.02E-02 9.18E-03 4.02E-02
Acrolein 2.63E-03 8.65E-03 3.79E-02 8.65E-03 3.79E-02
Benzene 1.58E-03 5.20E-03 2.28E-02 5.20E-03 2.28E-02
Carbon Tetrachloride 1.77E-05 5.82E-05 2.55E-04 5.82E-05 2.55E-04
Chlorobenzene 1.29E-05 4,24E-05 1.86E-04 4.24E-05 1.86E-04
Chloroform 1.37E-05 4.51E-05 1.97E-04 4.51E-05 1.97E-04
Ethylbenzene 2.48E-05 8.16E-05 3.57E-04 8.16E-05 3.57E-04
Ethylene Dibromide 2.13E-05 7.01E-05 3.07E-04 7.01E-05 3.07E-04
Methanol 3.06E-03 1.01E-02 4,41E-02 1.01E-02 4,41E-02
Methylene Chloride 4,12E-05 1.36E-04 5.94E-04 1.36E-04 5.94E-04
Naphthalene 9.71E-05 3.19E-04 1.40E-03 3.19E-04 1.40E-03
PAH 1.41E-04 4.64E-04 2.03E-03 4.64E-04 2.03E-03
Styrene 1.19E-05 3.92E-05 1.71E-04 3.92E-05 1.71E-04
Toluene 5.58E-04 1.84E-03 8.04E-03 1.84E-03 8.04E-03
Vinyl Chloride 7.18E-06 2.36E-05 1.03E-04 2.36E-05 1.03E-04
Xylene 1.95E-04 6.42E-04 2.81E-03 6.42E-04 2.81E-03
Total HAPs 2 3.24E-02 0.11 0.47 0.11 0.47

! Emission factors from AP-42 Chapter 3 Section 2, Table 3.2-3.

2 Total HAPs emissions include formaldehyde emissions from Tables B.32 and B.33.

% Global warming potentials obtained from Table A-1 to Subpart 98 - Global Warming Potentials
Equation A-1: CO,e = YGHGI x GWPi

Where:
C0,e = Carbon dioxide equivalent (tons/year)
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Table B.35. - Engine Information

Parameter Value

Engine #2 Horsepower (hp) 215
Number of Units 1

Fuel Natural Gas
Annual Hours of Operation per Unit (hr) 8,760
Fuel Heat Rating (Btu/hr)* 1,669,905
Maximum Heat Input (MMBtu/hr) 1.67
Fuel Specific HHV (Btu/scf) 1,020
Fuel Use Rate (scf/hr) 1,637.16
Annual Fuel Consumption (MMBtu/year) 14,628.37
Annual Fuel Consumption (MMSCF/year) 14.34

T : e
Values from engine manufacturer's specifications.

Table B.36. - Uncontrolled Compressor Engine Emissions

AP-42 Emission Factor |

Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

PTE Emission Calculations
Compressor Engine 2

Uncontrolled Emission Rate

Table B.37. - Controlled Compressor Engine Emissions
Controlled Emission Rate

Controlled Emission Factor

Fomponen th/MMBtu g/bhp-hr ib/hr tons/year Somponen Ib/MMBLU g/bhp-hr ih/hr tons/year
27.94 13.24 58.01 1.00 0.47 2.08
CO - 1.40 0.66 2.91 CcO - 2.00 0.95 4.15
VOCs - 0.18 0.09 0.37 VOCs - 0.70 0.33 1.45
Formaldehyde 2.05E-02 - 3.42E-02 0.15 Formaldehyde 2.05E-02 - 3.42E-02 0.15
PM, 5 0.0095 - 1.59E-02 0.07 PM, s 9.50E-03 - 1.59E-02 0.07
PMig 0.0095 - 1.59E-02 0.07 PM,q 9.50E-03 - 1.59E-02 0.07
PM 0.0091 - 1.52E-02 0.07 PM 9.10E-03 - 1.52E-02 0.07
SO, 0.000588 - 9.82E-04 4.30E-03 S0, 5.88E-04 - 9.82E-04 4.30E-03
CH, 0.23 - 0.38 1.68 CH, 0.23 - 0.38 1.68
N,O 1.32E-03 - 2.21E-03 0.01 N,O 1.32E-03 - 2.21E-03 0.01
Co, 110.00 - 183.69 804.56 Cco, - 511.00 242.21 1,060.88
CO,e 2 110.00 - 193.95 849.50 COse 2 - 511.00 252.47 1,105.82

! The emission factors for CO, NOx, and VOC are based on the manufacturer's specifications. All other emission factors from

AP-42 Chapter 3 Section 2, Table 3.2-3.

! The emission factors for CO, NOx, and YOC are based on the gram per brake-horsepower-hour
{g/bhp-hr) uncontrolled rates. Engines would meet the emission standards of NSPS 1) for Non-
Emergency Natural Gas Engines. The emission factor CO, is based on the manufacturer's

specifications. All other emission factors from AP-42 Chapter 3 Section 2, Table 3.2-3.
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A-1: CO,e = 3GHGI x GWPI
Where:

CO,e = Carbon dioxide equivalent (tons/year)

GHGi = Mass emissions of each GHG (tons/year)

GWPi = Global warming potential for each GHG (1 for CO,; 25 for CH,; 298 for N,0)

Table B.38. - Compressor Engine HAP Emissions

AP-42 Emission Factor '
Component
Ib/MMBta

Uncontrolled Emission Rate

Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations

Compressor Engine 2
% Global warming potentials obtained from Table A-1 to Subpart 98 - Global Warming Potentials Equation

GHGi = Mass emissions of each GHG (tons/year)
GWPi = Global warming potential for each GHG (1 for CO,; 25 for CH,; 298 for N,0)

Controlled Emission Rate

b/hy tons/year ib/hr tons/year
1,1,2,2-Tetrachloroethane 2.53E-05 4.22E-05 1.85E-04 4.22E-05 1.85E-04
1,1,2-Trichloroethane 1.53E-05 2.55E-05 1.12E-04 2.55E-05 1.12E-04
1,3-Butadiene 6.63E-04 1.11E-03 4.85E-03 1.11E-03 4.85E-03
1,3-Dichloropropene 1.27E-05 2.12E-05 9.29E-05 2.12E-05 9.29E-05
Acetaldehyde 2.79E-03 4,66E-03 2.04E-02 4.66E-03 2.04E-02
Acrolein 2.63E-03 4.39E-03 1.92E-02 4.39E-03 1.92E-02
Benzene 1.58E-03 2.64E-03 1.16E-02 2.64E-03 1.16E-02
Carbon Tetrachloride 1.77E-05 2.96E-05 1.29E-04 2.96E-05 1.29E-04
Chlorobenzene 1.29E-05 2.15E-05 9.44E-05 2.15E-05 9.44E-05
Chloroform 1.37E-05 2.29E-05 1.00E-04 2.29E-05 1.00E-04
Ethylbenzene 2.48E-05 4.14E-05 1.81E-04 4,14E-05 1.81E-04
Ethylene Dibromide 2.13E-05 3.56E-05 1.56E-04 3.56E-05 1.56E-04
Methanol 3.06E-03 5.11E-03 2.24E-02 5.11E-03 2.24E-02
Methylene Chloride 4,12E-05 6.88E-05 3.01E-04 6.88E-05 3.01E-04
Naphthalene 9.71E-05 1.62E-04 7.10E-04 1.62E-04 7.10E-04
PAH 1.41E-04 2.35E-04 1.03E-03 2.35E-04 1.03E-03
Styrene 1.19E-05 1.99E-05 8.70E-05 1.98E-05 8.70E-05
Toluene 5.58E-04 9.32E-04 4.,08E-03 9.32E-04 4.,08E-03
Vinyl Chloride 7.18E-06 1.20E-05 5.25E-05 1.20E-05 5.25E-05
Xylene 1.95E-04 3.26E-04 1.43E-03 3.26E-04 1.43E-03
Total HAPs 2 3.24E-02 5.41E-02 0.24 5.41E-02 0.24

! Emission factors from AP-42 Chapter 3 Section 2, Table 3.2-3.

2 Total HAPs emissions include formaldehyde emissions from Tables B.36 and B.37.

% Global warming potentials obtained from Table A-1 to Subpart 98 - Global Warming Potentials
Equation A-1: CO,e = YGHGI x GWPi

Where:
C0,e = Carbon dioxide equivalent (tons/year)
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Petroshale (US}), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
Produced Gas

Table B.39. - Produced Gas Sent to Flare Information

Parameter Value

Produced Gas Volume, MCFD 325.09
Produced Gas Volume, scf/hr 13,545.62
Produced Gas Heating Value, Btu/scf 1,535.40
Total Gas Volume per Hour, 10° scf/hr 0.01

Note: The wells are connected to a gas sales pipeline. The flared gas volumes for the
US12H and US13H wells are based on the percentage of gas flared for the US8H well.
Heating value based on gas analysis dated March 6, 2017 (included in this appendix).

Table B.40. - Produced Gas Sent to Flare Criteria Pollutant Emissions

Pollutant Ernission Factor 1b/10% séf | Emission Factor Ih/MINIBLU |1 Emissiong Ib/he | Emissions, tay

PMy, 7.60 7451E-03 0.15 0.68
PM,5 7.60 7.451E-03 0.15 0.68
S0, 0.60 5.882E-04 0.01 0.05
NOy - 0.07 141 6.19
co - 031 6.45 28.24
VOC 5.50 5.392E-03 0.11 0.49

Note: SO, and VOC emissions are calculated using fuel in Table B.36. Emission factors for NOX and CO from AP-42, Section 13.5, Industrial Flares, Table 13.5-1, and
calculated using the equation below:

NO 460 b oI Btu scf P b MMBtu
an. T = I XN — | X EF, ———| X |m—=—5—
* hr scf hr MMBtu 106Btu
Emission factors for PM;, PM, ; VOC, and SO, from AP-42, Section 1.4, Natural Gas Combustion, Table 1.4-2, caiculated using the equation below:

Produced Gas heating value lﬂ
L scf
100 scf]

PMyg,PM b [T tal { 10° SCf] X [EF
10,PMz 5,— = |Total gas volume, ,
hr hr Average NG heating value (1,020} [l:z—;]

B PM, and PM, 5 are assumed to equal total particulate matter.

Table B.41. - Produced Gas Sent to Flare Hazardous Air Pollutant Emissions

Pollutant Ermission Eactar 1b710° scf Emission Rate, 1b/hr Emission Rate, tpy

2-Methylnaphthalene 2.40E-05 4.89E-07 2.14E-06
3-Methylchloranthrene 1.80E-06 3.67E-08 1.61E-07
7,12-Dimethylbenz{a)anthracene 1.60E-05 3.26E-07 1.43E-06
Acenaphthene 1.80E-06 3.67E-08 1.61E-07
Anthracene 2.40E-06 4.89E-08 2.14E-07
Benz{a)anthracene 1.80E-06 3.67E-08 1.61E-07
Benzene 2.10E-03 4.28E-05 1.88E-04
Benzo(a)pyrene 1.20E-06 2.45E-08 1.07E-07
Benzo(b)fluoranthene 1.80E-06 3.67E-08 1.61E-07
Benzo(g,h,i)perylene 1.20E-06 2.45E-08 1.07E-07
Benzo(k)fluoranthene 1.80E-06 3.67E-08 1.61E-07
Crysene 1.80E-06 3.67E-08 1.61E-07
Dibenzo{a,h)anthracene 1.20E-06 2.45E-08 1.07E-07
Dichlorobenzene 1.20E-03 2.45E-05 1.07E-04
Fluoranthene 3.00E-06 6.12E-08 2.68E-07
Fluorene 2.80E-06 5.71E-08 2.50E-07
Formaldehyde 7.50E-02 1.53E-03 6.70E-03
n-Hexane 1.80E+00 3.67E-02 1.61E-01
Indeno{1,2,3-cd)pyrene 1.80E-06 3.67E-08 1.61E-07
Naphthalene 6.10E-04 1.24E-05 5.45E-05
Phenanathrene 1.70E-05 3.47E-07 1.52E-06
Pyrene 5.00E-06 1.02E-07 4.47E-07
Toluene 3.40E-03 6.93E-05 3.04E-04
Total: 0.04 0.17

Note: Based on EPA AP-42, Section 1.4, Natural Gas Combustion {Table 1.4-3).

Table B.42. - Produced Gas Sent to Flare Greenhouse Gas Emissions

Emission Factar, kg/MIMBiu | Emigsion Factor, Ib/MMBtu | Emissions, Ib/hr | Emissions, 1py

53.06 116.98 2,432.89 10,656.04
1.00E-03 2.20E-03 0.05 0.20
1.00E-04 2.20E-04 0.00 0.02

Total CO,e: 2,435.40 10,667.05

Note: Emission factors from 40 CFR Part 98 Subpart C, Table C-1 and C-2. Converted from kilograms to pounds. Global warming potentials for CH, and N,O are 25 and 298,
respectively.
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Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
PTE Emission Calculations
Produced Gas

Table B.43. - Flare and Produced Gas Information

Flare Destruction Efficiency, % 98
Specific Gravity of Produced Gas 0.92
Molecular Weight of Produced Gas, Ib/Ib-molq 26.53
HHV of Produced Gas, Btu/scf 1,535.40
Volume of Produced Gas to Flare, MCFD 325.08
Volume of Produced Gas to Flare, scf/hr 13,545.62

Note: Heating value based on gas analysis dated March 6, 2017
(included in this appendix}. Molecular weight of gas calculated by
multiplying the specific gravity by the molecular weight of air
(28.96443 lb/lb-mole).

Table B.44. - Uncontrolied and Controlled Produced Gas Emissions

Gas Analysis Data Uncontralled Controlled Calculated  Irotal Controlled Emissions

Weight Mole Lombustion --
gaee | O e om0

vocC 37.76 - 358.09 1,568.43 7.16 31.37 0.49 7.27 31.86
Total CO,e - - 8,149.34 35,694.09 172.75 756.64 10,667.05 2,608.15 11,423.68
CH,4 34.33 - 325.57 1,426.02 6.51 28.52 0.20 6.56 28.72

Cco, 1.05 - 9.96 43.63 9.96 43.63 10,656.04 2,442.85 10,699.67
N,O - - - - - - 0.02 4.59E-03 0.02
Total HAPs 0.74 - 7.01 30.69 0.14 0.61 0.17 0.18 0.78
Benzene 0.06 - 0.60 2.63 0.01 0.05 1.88E-04 0.01 0.05
Toluene 0.32 - 3.05 13.37 0.06 0.27 3.04E-04 0.06 0.27
Ethylbenzene 4.26E-03 - 0.04 0.18 8.08E-04 3.54E-03 - 8.08E-04 3.54E-03
Xylene 0.02 - 0.16 0.69 3.15E-03 0.01 - 3.15E-03 0.01
n-cé 0.74 - 7.01 30.69 0.14 0.61 0.16 0.18 0.77
2,2,4-Trimethylpentane 0.05 - 0.52 2.28 0.01 0.05 - 0.01 0.05
H,S 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PMyq - - - - 0.68 0.16 0.68
PM, 5 - - - - 0.68 0.16 0.68
SO, - - - - 0.05 0.01 0.05
NOy - - - - 6.19 1.41 6.19
co - - - - 28.24 6.45 28.24

Note: Speciated HAPs are proportionally based on the speciated HAPs in the E&P TANK v2.0 flashed gas results. Emission factors for NOy and CO from AP-42, Chapter 13.5, Industrial Flares, Table 13.5-1.
Emissions in tons per year assume flaring 8,760 hours per year. Uncontrolled emissions for VOC, HAPs, and H,S were calculated using the following equation:

b 11b—mole

scf .
TA——"p X Ty X Volume of gas, T X Weight Percent

b
VOC, HAPs,and H,S uncontrolled emission rate,ﬁ = Molecular weight,
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Petroshale (US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

Actual Emission Calculations
Emission Sources

Table B.1. - Emission Sources

Quantity

Rating/Capacity

2-Phase Separators w/Heater Treater 2 1.0 MMBtu/hr each
2-Phase Separators w/Heater Treater 1 0.5 MMBtu/hr
Crude Oil/Condensate Storage Tanks 8 400 BBL each
Crude Oil/Condensate Storage Tanks 8 1,000 BBL each
Produced Water Storage Tanks 4 400 BBL each
Produced Water Storage Tanks 4 1,000 BBL each
Flares 4 21.45 scf/hr pilot rating
Fugitive Leaks - -

Truck Loading - N/A
Compressor Engine 1 400 horsepower
Compressor Engine 1 215 horsepower

Produced Gas
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Petroshale {US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

Actual Emission Calculations
Emissions Summaries

Table B.2. - Summary of Uncontrolled Emissions in Pounds per Hour

2-Phase Separators w/Heater Treater 0.01 0.00 0.25 0.21 0.00 - 0.02 0.02 292.75
(16) Crude Oil/Condensate Storage Tanks 608.79 8.09 - - - 0.00 - - 109.65
{8) Produced Water Storage Tanks 0.06 0.00 - - - 0.00 - - 0.01
(4) Flares Pilots - - - - - - - - -
Fugitive Leaks 1.51 0.08 - - - 0.00 - - 0.19
Truck Loading 0.48 0.01 - - - 0.00 - - 0.10
{2) Compressor Engines 0.23 0.16 36.41 2.07 0.00 - 0.05 0.05 576.06
Produced Gas 178.69 3.50 - - - 0.00 - - 4,066.53

potelt . | veeve | mss | sees | 228 | 000 |

Table B.3. - Summary of Uncontrolled Emissions in Tons Per Year

| oo | oor | 007 | 504530 |

2-Phase Separators w/Heater Treater 0.06 0.02 0.25 0.21 0.00 - 0.08 0.08 1,282.22
{16) Crude Oil/Condensate Storage Tanks 2,666.49 35.42 - - - 0.00 - - 480.27
(8) Produced Water Storage Tanks 0.26 0.00 - - - 0.00 - - 0.06
{4) Flares Pilots - - - - - - - - -
Fugitive Leaks 6.61 0.34 - - - 0.00 - - 0.85
Truck Loading 0.25 0.00 - - - 0.00 - - 0.05
(2) Compressor Engines 0.99 0.70 159.47 9.09 0.01 - 0.21 0.21 2,523.16
Produced Gas 782.65 15.31 - 0.00 17,811.42

72

029

Table B.4. - Summary of Controlied Emissions in Pounds per Hour

B S S T BT

Emiission Source

2-Phase Separators w/Heater Treater 0.01 0.00 0.25 0.21 0.00 - 0.02 0.02 292.75
{(16) Crude Oil/Condensate Storage Tanks 12.26 0.19 1.07 4.86 0.01 0.00 0.12 0.12 1,838.84
(8) Produced Water Storage Tanks 0.00 0.00 - - - 0.00 - - 0.00
(4) Flares Pilots 0.00 0.00 0.00 0.02 0.00 - 0.00 0.00 7.91
Fugitive Leaks 1.51 0.08 - - - 0.00 - - 0.19
Truck Loading 0.48 0.01 - - - 0.00 - - 0.10
(2) Compressor Engines 0.95 0.16 1.36 2.71 0.00 - 0.05 0.05 677.45
Produced Gas 3.63 0.09 0.71 3.22 0.01 0.00 0.08 0.08 1,301.47

fotal | 1sea ] oss | 338 | mor | o> | o000 | o26 | 026 | 4u872 |

Table B.5. - Summary of Controlied Emissions in Tons Per Year

Emission Source

B S A S P

|

otal

2-Phase Separators w/Heater Treater 0.06 0.02 1.07 0.80 0.01 0.08 0.08 1,282.22
{16) Crude Oil/Condensate Storage Tanks 53.70 0.84 4.67 21.29 0.04 0.00 0.51 0.51 8,054.10
(8) Produced Water Storage Tanks 0.01 0.00 - - - 0.00 - - 0.02
{4) Flares Pilots 0.00 0.00 0.02 0.09 0.00 - 0.00 0.00 34.65
Fugitive Leaks 6.61 0.34 - - - 0.00 - - 0.85
Truck Loading 0.25 0.00 - - - 0.00 - - 0.05
(2) Compressor Engines 4.16 0.70 5.94 11.88 0.01 - 0.21 0.21 2,967.25
Produced Gas 15.90 0.39 3.09 14.09 0.03 0.00 0.34 0.34 5,700.44

| soes | 229 | days | asps | 009 | o0 | 114 | 114 |1803959
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Petroshale (US), Inc.
Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility
Actual Emission Calculations
HAPs Emissions Summaries

Table B.6. - Summary of Uncontrolled HAP Emissions in Pounds per Hour

Fupiti Truck Praduced | €
Hazardous Air Pollutant Separators Condensate | Fraduced Elare Pilots Wi e Toree oipre Total
Tanks Water Tanks Leaks Loading Gas Engines

1,1,2,2-Tetrachloroethane 8.3E-05 8.3E-05
1,1,2-Trichloroethane - - - - - - - 5.0E-05 5.0E-05
1,3-Butadiene - - - - - - - 2.2E-03 2.2E-03
1,3-Dichloropropene - - - - - - - 4.2E-05 4.2E-05
2-Methylnaphthalene 5.9E-08 - - - - - - - 5.9E-08
2,2,4-Trimethylpentane - 0.58 0.00 - 0.01 0.00 0.26 - 0.85
3-Methylchloranthrene 4.4E-09 - - - - - - - 4.4E-09
7,12-Dimethylbenz{a)anthracene| 3.8E-08 - - - - - - - 3.9E-08
Acenaphthene 4.4E-09 - - - - - - - 4.4E-09
Acetaldehyde - - - - - - - 9.2E-03 9.2E-03
Acrolein - - - - - - - 8.7E-03 8.7E-03
Anthracene 5.9E-09 - - - - - - - 5.9E-09
Benzene 5.1E-06 0.71 5.9E-05 - 5.2E-03 6.0E-04 0.30 5.2E-03 1.02
Benzo{a}anthracene 4.4E-09 - - - - - - - 4.4E-09
Benzo{a)pyrene 2.9E-09 - - - - - - - 2.9E-09
Benzo{bjfluoranthene 4,4E-09 - - - - - - - 4.4E-09
Benzo{k)fluoranthene 4.4E-09 - - - - - - - 4.4E-09
Benzo{g,h,i}perylene 2.9E-09 - - - - - - - 2.9E-09
Carbon Tetrachloride - - - - - - - 5.8E-05 5.8E-05
Chlorobenzene - - - - - - - 4.2E-05 4.2E-05
Chloroform - - - - - - - 4.5E-05 4.5E-05
Chrysene 4.4E-09 - - - - - - - 4.4E-09
Dibenz{a,h}anthracene 2.9E-09 - - - - - - - 2.9E-09
Dichlorobenzene 2.9E-06 - - - - - - - 2.9E-06
Ethylbenzene - 4.7E-02 3.9E-06 - 3.1E-03 3.0E-04 0.02 8.2E-05 0.07
Ethylene Dibromide - - - - - - - 7.0E-05 7.0E-05
Fluoranthene 7.4E-09 - - - - - - - 7.4E-09
Fluorene 6.9E-09 - - - - - - - 6.9E-09
Formaldehyde 1.8E-04 - - - - - - 6.74E-02 6.76E-02
n-Hexane 4.4E-03 6.19 5.1E-04 - 0.03 0.00 3.50 - 9.72
Indeno(1,2,3-cd}pyrene 4.4E-09 - - - - - - - 4.4E-09
Methanol - - - - - - - 1.0E-02 1.0E-02
Methylene Chloride - - - - - - - 1.4E-04 1.4E-04
Naphthalene 1.5E-06 - - - - - - 3.2E-04 3.2E-04
PAH - - - - - - - 4.6E-04 4.6E-04
Phenanathrene 4.2E-08 - - - - - - - 4.2E-08
Pyrene 1.2E-08 - - - - - - - 1.2E-08
Styrene - - - - - - - 3.9E-05 3.9E-05
Toluene 8.3E-06 0.36 3.0E-05 - 6.9E-03 4.0E-05 1.52 1.8E-03 1.89
Vinyl Chloride - - - - - - - 2.4E-05 2.4E-05
Xylene - 0.19 1.6E-05 - 2.2E-02 5.3E-03 0.08 6.4E-04 0.30
Total 4.61E-03 8.09 6.71E-04 0.00 0.08 0.01 5.68 0.11 13.96
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Petroshale (US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

Actual Emission Calculations

HAPs Emissions Summaries

Table B.7. - Summary of Controlled HAP Emissions in Pounds per Hour

Hazardous Air Pollutant

Separator

Condensate

Tanks

Produced
Water Tanks

Flare Pilot

Fugitive

Leaks

Truck
Loading

Produced | Compressor

Engines

1,1,2,2-Tetrachloroethane - - - - - - - 8.3E-05 8.3E-05
1,1,2-Trichloroethane - - - - - - - 5.0E-05 5.0E-05
1,3-Butadiene - - - - - - - 2.2E-03 2.2E-03
1,3-Dichloropropene - - - - - - - 4.2E-05 4.2E-05
2-Methylnaphthalene 5.9E-08 - - 1.6E-09 - - - - 6.0E-08
2,2,4-Trimethylpentane - 0.01 0.00 - 0.01 0.00 0.01 - 0.03

3-Methylchloranthrene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
7,12-Dimethylbenz(a)anthracene | 3.9E-08 - - 1.1E-09 - - - - 4.0E-08
Acenaphthene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Acetaldehyde - - - - - - - 9.2E-03 9.2E-03
Acrolein - - - - - - - 8.7E-03 8.7E-03
Anthracene 5.9E-08 - - 1.6E-10 - - - - 6.0E-09
Benzene 5.1E-06 1.4E-02 1.2E-06 1.4E-07 5.2E-03 6.0E-04 0.01 5.2E-03 0.03

Benzo{a}anthracene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Benzo{b}fluoranthene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Benzo{k)fluoranthene 4,4E-09 - - 1.2E-10 - - - - 4.5E-09
Benzo{a)pyrene 2.9E-09 - - 7.9E-11 - - - - 3.0E-09
Benzo{g,h,l}perylene 2.9E-09 - - 7.9E-11 - - - - 3.0E-09
Carbon Tetrachloride - - - - - - - 5.8E-05 5.8E-05
Chlorobenzene - - - - - - - 4,2E-05 4.2E-05
Chloroform - - - - - - - 4.5E-05 4.5E-05
Chrysene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Dibenz{a,h}anthracene 2.9E-09 - - 7.9E-11 - - - - 3.0E-09
Dichlorobenzene 2.9E-06 - - 7.9E-08 - - - - 3.0E-06
Ethylbenzene - 9.5E-04 7.9E-08 - 3.1E-03 3.0E-04 4.0E-04 8.2E-05 4.8E-03
Ethylene Dibromide - - - - - - - 7.0E-05 7.0E-05
Fluoranthene 7.4E-09 - - 2.0E-10 - - - - 7.6E-09
Fluorene 6.9E-09 - - 1.9E-10 - - - - 7.0E-09
Formaldehyde 1.8E-04 - - 5.0E-06 - - - 6.74E-02 6.76E-02
n-Hexane 4.4E-03 0.15 1.0E-05 1.2E-04 0.03 0.00 0.09 - 0.28

Indeno{1,2,3-cd}pyrene 4.4E-09 - - 1.2E-10 - - - - 4.5E-09
Methanol - - - - - - - 1.0E-02 1.0E-02
Methylene Chloride - - - - - - - 1.4E-04 1.4E-04
Naphthalene 1.5E-06 - - 4.0E-08 - - - 3.2E-04 3.2E-04
PAH - - - - - - - 4.6E-04 4.6E-04
Phenanathrene 4.2E-08 - - 1.1E-09 - - - - 4.3E-08
Pyrene 1.2E-08 - - 3.3E-10 - - - - 1.3€-08
Styrene - - - - - - - 3.9E-05 3.9E-05
Toluene 8.3E-06 7.3E-03 6.0E-07 2.3E-07 6.9E-03 4.0E-05 0.03 1.8E-03 0.05

Vinyl Chloride - - - - - - - 2.4E-05 2.4E-05
Xylene - 3.9E-03 3.2E-07 - 2.2E-02 5.3E-03 0.00 6.4E-04 0.03

Total 4.61E-03 0.19 1.34E-05 1.25E-04 0.08 0.01 0.13 0.11 0.52
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Petroshale {US), Inc.

Primus Facility: PetroShale US 8H, US12H, & US 13H Production Facility

Table B.8. - Summary of Uncontrolled HAP Emissions in Tons per Year

Engines

ebaratar Condensate | Produced Flare Pilot Fugitive Truck Produced
i Tanks Watey Tanks Leaks Loading Gas

Actual Emission Calculations
HAPs Emissions Summaries

1,1,2,2-Tetrachloroethane 3.6E-04 3.6E-04
1,1,2-Trichloroethane - - - - - - - 2.2E-04 2.2E-04
1,3-Butadiene - - - - - - - 9.6E-03 9.6E-03
1,3-Dichloropropene - - - - - - - 1.8E-04 1.8E-04
2-Methylnaphthalene 2.6E-07 - - - - - - - 2.6E-07
2,2,4-Trimethylpentane - 2.56 0.00 - 0.04 0.00 1.14 - 3.73

3-Methylchloranthrene 1.9E-08 - - - - - - - 1.9€-08
7,12-Dimethylbenz{a}anthracene | 1.7E-07 - - - - - - - 1.7€-07
Acenaphthene 1.9E-08 - - - - - - - 1.96-08
Acetaldehyde - - - - - - - 0.04 0.04

Acrolein - - - - - - - 3.8E-02 3.8E-02
Anthracene 2.6E-08 - - - - - - - 2.6E-08
Benzene 2.3E-05 3.12 2.6E-04 - 2.3E-02 3.1E-04 1.31 2.3E-02 4.48

Benzo{a)anthracene 1.9E-08 - - - - - - - 1.9-08
Benzo{b}fluoranthene 1.9E-08 - - - - - - - 1.9E-08
Benzo{k)fluoranthene 1.9E-08 - - - - - - - 1.9€-08
Benzo{a)pyrene 1.3E-08 - - - - - - - 1.3E-08
Benzo{g,h,l}perylene 1.3E-08 - - - - - - - 1.3E-08
Carbon Tetrachloride - - - - - - - 2.6E-04 2.6E-04
Chlorobenzene - - - - - - - 1.9E-04 1.9E-04
Chloroform - - - - - - - 2.0E-04 2.0E-04
Chrysene 1.9E-08 - - - - - - - 1.9E-08
Dibenz{a,h}anthracene 1.3E-08 - - - - - - - 1.3E-08
Dichlorobenzene 1.3E-05 - - - - - - - 1.3E-05
Ethylbenzene - 2.1E-01 1.7E-05 - 1.4E-02 1.6E-04 0.09 3.6E-04 0.31

Ethylene Dibromide - - - - - - - 3.1E-04 3.1E-04
Fluoranthene 3.2E-08 - - - - - - - 3.2E-08
Fluorene 3.0E-08 - - - - - - - 3.0E-08
Formaldehyde 8.1E-04 - - - - - - 0.30 0.30

n-Hexane 0.02 27.10 2.2E-03 - 0.14 0.00 15.31 - 42.57

Indeno({1,2,3-cd}pyrene 1.9E-08 - - - - - - - 1.9E-08
Methanol - - - - - - - 4.4E-02 4.4E-02
Methylene Chloride - - - - - - - 5.9E-04 5.9E-04
Naphthalene 6.5E-06 - - - - - - 1.4E-03 1.4E-03
PAH - - - - - - - 2.0E-03 2.0E-03
Phenanathrene 1.8E-07 - - - - - - - 1.8E-07
Pyrene 5.4E-08 - - - - - - - 5.4E-08
Styrene - - - - - - - 1.7E-04 1.7E-04
Toluene 3.7E-05 1.58 1.3E-04 - 3.0E-02 2.1E-05 6.67 8.0E-03 8.29

Vinyl Chloride - - - - - - - 1.0E-04 1.0E-04
Xylene - 0.85 7.1E-05 - 9.7E-02 2.8E-03 0.34 2.8E-03 1.30

Total 0.02 35.42 2.94€E-0